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Just swing it 
and you'll feel 
the Plumb “hang” 


‘OU know, as soon as you pick it up, that 
the Plumb is the najl hammer for you. 
You like its “hang,” that suits your swing, that 
makes your blow fall true. You like its heft, its 
balance. You like the way it helps your skill, 
the way it saves your strength. Only a Plumb 
Hammer works with you like that. 


Take-up Wedge Keeps Handle Tight 


Your re-wedging worries are ended now, for 
the Plumb Patent Take-up Wedge keeps the 
black head tight on the red handle—always. A 
turn of the screw takes up the slack. 


Get your Plumb Hammer wherever skilled 
mechanics buy tools. 


Price, $1.30 (except in Far West and Canada), 
FAYETTE R. PLUMB, Inc., Philadelphia, U.S. A. 


DOUBLE LIF! 


Hammers Hatchets 


Files Sledges Axes 


You've been waiting for 
the Plumb 
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CROSLEY 50—\ new one tube Armstrong 
Receiver. We believe this to be the mont ef 
feceiver ever put om the market 


CROSLEY 51—Two tube regenerative recive. the biggest 


Receiver 


Listen 
tion 


WLW, 


Still Better 


New Crosley Radio Receivers 


HAT Crosley Radio Receivers have given 
| complete satisfaction in the past is 
evidenced by the fact that, during the 
last twelve months, The Crosley’ Radio Cor- 
poration produced more receiving sets than 
any manufacturer in the world. That the new 
line of Crosley instruments, illustrated here- 
with, will give even better service is assured 
by the exhaustive tests to which each model 
has been subjected both in-our laboratories 
and in actual use under all weather conditions. 
Each Crosley Model is designed to give the utmost 
efficiency at the lowest cost. 
Before you purchase a radio rece 
Crosley. Compare its performance with any other 
instrument on the market. We know then that you 
will choose a Crosley. 


‘See the Crosley line at your dealers 


CROSLEY 51 


‘Gete ‘covered carrying case, 
Tbe amplifier ‘may be" aided af $18.00 Contained 


THE CROSLEY RADIO CORPORATION 


Powel Crosley, Jr., President 


917 Alfred Street 


Crosley 51,518.50 


Crosley S1-P, $25.00 


Crosley: Model 51 two tube receiver m 


CROSLEY TRIRDYN 3R3—This thrce tube receiv 
fives the efficiency and volume of many’five tube acts, Wy 


feiteve ite tne most efficient receiver on the market at any 
Price phce for bringing im long distance stations. -Price $68.00 

Croiley $t-A, one ibe amplifier may be sided st $19.00 CROSLEY TRIRDYN 3R3 SPECIAL-—The same ne 
CROSLEY 52—A new three tube Armstrong Regenera- Tagen IRS except cabinet is larger to contain “A and 
Provides load speaker volume cn distant "B" dry cell batteries and accessories. A beautiful st to 
ions under practically all conditions.---- Price $50.00 match the highest grade of furniture... +. Price $18.00 


Cincinnati, Ohio 


All Crosley Regine 


EROSLEY- 


Receivers Kernsed Better-Cost Less The Cresiey Radio Corpor-tion owns ond 
Petal, 1139 BAG Products ‘operate? brosdeasting. st.tion WLW 
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Published in New York City at 


250 Fourth Avenue 


Coming Next Month 


How to light your home scientifically. Did you know that 
color, music, has the power to stimulate or depress you, to make 
you gay or sad, to disturb or refresh you? In an extraordinary article 
in next month's Porutar Science Montucy, a lighting expert 
reveals aste 1 facts about light and color and their important 
effects on your health, comfort, and happiness. , 

Are there twins in your family, or among your acquaintances? 
If v0, you vill be interested in an article by Dr. H Hi. Newman 
Professor of Zoology and Embryology at the University of Cl 
From scientific research, he explains in words the mysteries of 
multiple birth that have puzzled and fascinated men and women for 
centuries. One of the most enlightening sussions of the subject 
ever published. 

‘This is the day of the mechanical housemaid, What the 
efficiency engineer is doing for the factory, you can do for your new 
home while it is under construction by building in the mechanical 
conveniences that mean a permanent saving of time, labor, and 
drudgery. In next ménth’s issue an expert ‘will tell how to do it. 

What are minerals? Pethaps you think of them only as ores and 
precious metals. But did you know thet minerals probably are the 
most important things in the world to you—that they go into the food 
you eat, the very bones of your body, the buildings you live and work 
.in—in fact, that they make possible all the wonders of modern industry 
‘and transportation, The scientific facts that Raymond J. Brown 
tells about them in another of his fascinating articles next month will 
truly amaze you. 

The last word in radio is contained in POPULAR SCIENCE 
MONTHLY’S enlarged Radio Section, the best and most useful 
of its kind published in-any magazine. Here, every month, 
you will find the important news of radio progress in all its 
phases, practical construction articles, ‘useful hints for 
everyl it in simple, non-technical English. 


In This Issue 
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The Book 


Shown Thousands 
the Way to Amazing 
Salary Increases 


AKE this situation, A man 

who had worked all his life in 

a routine ib at low pay: sud- 
denly surprises his friends by moving 
into a better neighborhood, taking 
a big house, buying a car and 
blossoming out as a well-to-do and 
influential citizen in his new com- 
munity. How did he do it?) What 
is the secret that he 
used? Simple 
enough. He knew 
that the biggest 
money in business 
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That Has 


And in this book they found 
a comparatively easy way 
to go from low pay to better 
earnings. 


Simple as A BC 
Sounds remarkable, 
doesn't it? Yet there is nothing 
markable about it, There are certain 
ways to approach 
different types of 
Prospects to get 
their undivided at- 
tention — certai 


is im gelling, and |! 70." stepped from $18c week || WAYS to stimulate 
though he felt that} ara don to.'ponition mak |] Keen interest—cer- 
he couldn't sell a || ing him $1,000"tie wery'frst |] tain ways to ove 

thing he learned] month. 1. P. Overatred: of 1 come objections bat- 
the “secrets that |! iofe job on the Capitol Po: || ter down prejudices, 


make Master Sales- 
men, and then be- 
gan’ to make big 
money. 

If only one man 
had found. inspira- 
tion enough in this 
remarkable book to 
make a brilliant suc 
cess in the Selling 
field—in a job pay- 
ing him many times 
his former salary— 
then you might call it Ick. 
thousands have done it. 


Your One Chance to Make the 
Biggest Money of Your Life 

Not one of the men whose names 
appear above had ever sold a thing 
before—not a dime’s worth. If 
you had told one of them that he 
ould sell he would have laughed at 
you. 

‘They were frankly skeptical. Yet 
every one of these men, through 
reading this book, discovered the 
fallacy of this vicious old idea that 
Salesmen are “born.” They learned 
that Master Salesmen are made! 


Wee Force, 
earned $i, 
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and make the pros- 
pect act. If you will 
earn these prin 
ples, there is await- 
ing you a brilliant 
success and more 
money than you 
ever thought of 
earning. This book 
“Modern Salesman- 
ship," tells exactly 
how’ the National 
Salesmen’s Training Association wi 
make you a Master Salesman. 

As soon as you are qualified and 
ready, the Employment Service of 
the National Salesmen's Training 
Association will help you to select 
and secure a selling position as city 
or traveling salesman. 


Now Free to Every Man Who 
Will Act at Once 


We are not making any extrava- 

it claims about what we will do 
for you. We don't have to. The 
records of the real successes for 
which we are responsible are so 
‘overwhelmingly a testimonial of the 
fact that any man of average in- 


@ month to 


idormed Jrom 
poe th rail 
$1038 in ihinty 


telligence can become Master 
Salesman that we are willing to 
leave the decision entirely up to 
you. All of this proof and many 
important features about Salesman- 

i ined in “Modern 
It is yours—FREE. 
Send the coupon for it today. It 
will show you how you can quickly 
become a Master Salesman—a big 
money maker. It will tell you about 
the National Salesmen's Training 
Association system of Salesmanship 
‘Training that has meant prosperity 
to so many thousands of men— 
about the National Demonstration 
Method that gives you actual ex- 
perience while studying—and all 


about the fine opportunities that 
await you in the selling field, 
Failure to act may mean that you 


lose the one big chance of your 
life to leave forever behind “you 
the low pay of a routine job, 


National Salesmen’s 
Training Association 
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I am teaching trades to men 
who want to get out of white 
collars and into overalls. Who 
want to quit being wage slaves, 
whose job a strike or bad busi- 
ness or employer's whim can 
terminate without warning. Who 
want a chance to be independent, 
make real money and own their 
own business. 

I refer you to sixty thousand men 
who found the way to success by send- 
ing for my catalog. 


Earn $50 a Week 
and Up! 


If you are looking for work at $50 a week 
and up, if you would like to get into some- 
thing sure and solid that will give you suc- 
cess and independence, and can put in a 
few weeks this winter in TRAINING, write 
me today. 
With over TWELVE MILLION automobiles run- 
ning the demand for mechanics, demonstrators, 
chauffeurs, truck drivers, garage men, ete., is 
iter than ever before. 'Countless opportunities 
in cities and towns and even remote places. I esti- 
mate there are 20,000 Sweeney trained men owning 
their own garage or business. 


FREE Syai‘ant 
Special Offer 
Get my FREE 64-page catalog. It shows hundreds 
of actual photographs of men at work in my mag- 
nificent new school. Tells all about wages, profits, 
‘opportunities in auto and tractor business. Ex: 
plains step by step how to lear. Interestin 
letters from graduates telling how they made oe. 
Shows how men come from all over the world to 
this big school. Makes you want to join the crowd. 
‘Tells everything you want to know. I will gladly 


send you a copy, beauti- 
fully illustrated. I'll Send This 
Now [= 


tell you how to get into 
business for yourself. 
No colored students ac- 
cepted. 


SWEENEY \ 
System of 
Practical Instruction 


is the ONLY way to learn if you want to 
save time and money and be properly 
trained. You get this at the famous trade 
school, the MILLION DOLLAR SWEE- 
NEY SCHOOL and you get it nowhere else. 
T have helped 60,000 men to success. The 
way to learn is easy. You don’t need an: 
experience, age makes no difference. I teacl 
with tools, not books. You learn by ac- 
tually doing the work. I am making a 
Special Thirty Day Offer. That is why you 
should not delay. The first step is to send 
for my big Free Catalog. 


‘Send me free, without any obligation on my part, your 64- 
page catalog and Special Offer. 
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Let Me Show You Howt to Make 
It Bring You *9000 a Year 
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Big Electrical Outfit 


sree oes 

EXTRA—A Course in RADIO 
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How can I 
untrained me 


How can I make more money? 


business? Literally mil 


among them—are continually disturbed by those two questions. 
He industrious; keep everlastingly at it” —that’s the way the writers 
of cxpy-leek maxims would tell wut it. But honestly —are 


you fooled by that 6 talk? . you yourself ki 
fellows who work ju 


keep them alive! 


as hard as beavers, 


Argue it any way you like, it takes something beside mere 
work to push men ahead-it takes yfceialized w 
“And to suggest, for a second, that an untrained man—n0 
matter how hard he works-is going to be promoted to a hi 
fected poner soc an that gf Avior or Trae ana 
les Enecuve or Expert Corespandent or Pr 
Rianaver, or Letal Counselor—witot Rint ouippig tae 
{or that positions fs ax bard as to Intimate thatthe bata in 
the park’ who haa been cn the j 
hoten eaptain ofa trans-Atlantic in 
Recognising these facts—and surely no one ean digpute then 
what it the wise thing to do to change one's situation for the 
etter? 


appy-go-lucky chap will tell you that all you need do 
{a to keep your eyes open and promotion will take care of itsell. 
Ie will, But, of, hore slo 
While one man 


tedious route from $25- 
a-week to $30: ‘another chap, pot a 
smarter than he, is climbing from $15-a-week to $xba-week to 
$50-a-week to 8100-a-week. 

If you doubt it, look about you! Talk with the men still i 
their twenties and’ early thirties who are swinging $5,000 jobs! 


Making Successful Men 
by Home-Study Training 
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urself, perhaps, 


yet draw barely enough to 
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University and 
have shortened by many years thelr journey to success, 

acted to their own advanta 
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26, dom avertge increase per man of eighty 


Latalle Problem Method. ‘Th 
amounted to $y 
ine fer cent. 


‘Your future is, of course, your own problem—and noone can 
solve it but youre. If jeu are content to dif, you wil find 
Plenty of company though litle proft. 

Th on the other hand, you are really in earnest when you 
say that yom want ge aad in bunny wil nd ah 
companion hhomesstudy aining under" the 
[Stile Problem Method. 

Below this text there's a coupon—very similar to the one 
wig ie many, many thouands ote path sete 

ond way to gauge your strength of purpoas le—-by what 
you da with that coupon NOW. PP 
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TNCORFORATIONS 
a a 


‘More Money Making Opportunities 
"on pases 8 to 20 


HIGH SCHOOL 
COURSE IN 
TWO YEARS 


fully examined and coached. 


USE SPARE TIMEONLY 
Most people idle away fifty hours a 
week. Probably you do. Use only 
onedifth of your wasted hours for 


you will gain will well 
repay the time spent in study, 

Check and mail the coupon NOW 
{or full particulars and Free Bulletin, 
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CARPENTRY 


SELF TAUGHAT /Z77 


Be A SKILLED Workman and Hold Your Job in Dull Seasons 
ho On ty eet wie Sars boas edie ; 

ot bulding contractors are complaining that they caste Condensed Contents of Audel's New Guides 
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Thousands Say Guides Are Carpenter's Best Friend 


PER MONTH-ENTIRE SET 
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11600 PAGES-3700 ILLUSTRATIONS" 
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“What would I do 
if I lost my job?” 


‘'UPPOSE your employer noti: 
fied you to-morrow that he 
didn’t need you any longer? Have 
you any idea where you could get 
another position? 
‘Don't have this spectre of unemployment 
hhanging over your head forever. 
oral to de ae ing 90 well that 


8 Wi 
poy san ‘edischarge such men. They promote 
them | 


you liveno matt 
‘what your circumstances, 

‘At Teast find out by 
mailing the coupon printed 
‘a0 cost o obligation, and 
vent of your time, but it may be the 
means of changing your whole life. 


Mail the Coupon To-day 
Booklet 
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Highest Paid ] 
\ Professions - 


\ P) $90 to S150 


EVERY WEEK 


New Scientific Method 
Taught Near Your Home 
Enables You to Cash in 
On this Amazing Field 
That Has Been More Than 
Doubled by Demands of 


Women 


“3 BARBERING 
202 Now One of the 


I Will train You i in a Few Weeks— 
Set Up Your Shop in a New Easy Way 


ind women 
extra business. You are made a specialist in 
your line—and you get a specialist's pay. 


Experts Train You Right 

‘There is a Moler school near your home— 
thirty fn all throughout the United States 

and Canada. Here expert instructors, 
recognized by the profeaton as the moxt 
apert in the world, teach you the litle 
Sets that wil make you the most sought 
air bart i your fcalty~and the tat 
fist na ew Shor, wens you become far 

fer trained than the ordinary barber who 
‘must spend two full years as an apprentice. 


Earn While You Learn 


And unde the Mole ten its pile 
for Yay to arn money while you ae ae 
ing, ‘Thousands of young men acknowledge 
a debt of gratitude Tor'the help we have 


ssiven. them-—help that enabled them to 
‘quickly step from the rut of low pay into a 
Hundred dollar a week profession. 


Your Shop Equipped On Easy Terms 
‘We have even worked out a plan whereby 
fahren etd aa pln stn 
pa foie petro 
ft 
fel iee nor ra gece 
Scien meeern sce oe 
a a aad 
eo a 
[ee ed 
ope tute 


Pick Out the Moler 
School Near You— 


MAIL COUPON 
(20 Branchag in United States 
"and Caneda) 


New Orleans; La. 
Atlanta, Ga. 
Memphis, Tenn. 
Dallas, Texas 
Houston, Texas 
‘San Antonio, 
Texas 
Seattle, Wash. 
‘Tacoma, Wash. 
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‘almost $1,000." These are oaly a fe 
Perencos Of graduates ofthis famous radio 
Take advantage. of these wonderful. op- 
Lo step into a big paying position 
this great new Geld, Radio offers you a 
‘opportunity to travel and see the world, 
with all expenses paid, and a fine salary 
Besides, Or you ean stay at home and work 
‘up to a position paying up to §10,000 a 
year, One of ou repent trafoats secured & 
ion one week after graduating paying a 


Salary’ of $300 per month 


Easy to Learn Radio 
at Home 


this field, "Salaries of $3000 to $10,000 are 


Common,” Emplovers are constantly wrt 
{0 the National Rado Institute for adie 
Satesmen,,Rasio Engineers, Radio. O 


tora, ete. They offer $80 to $300 a week for 
Raton Radio Tnaiute gradu Ure 
Don't et it ap away.” 

Pe, matter how Kile you know about 
electricity of Radio, no shatter what your 
‘age or education 


Institute will guarantee to make a radio 
‘expert of you n'a few months right in your 
‘own homo. The lessons are as easy as 
ABC. Almost before you know 

will be qualified for one of these 
Positions, 


Send For Big Book 


fan more money than they ever dreamed 
fof, Make this your lucky day. Mail the 
SDupon now. And say goodbye to hard 
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I Will Teach You to Earn $3500 to 
* $10,000 a Year in the Auto Field 


How much are you now making a week? Would you like to earn five times that much? 
Why not learn at home to boss the Big Pay jobs of the Automotive Industry? Thousands of positions 
paying from $75 to $200 a week are always open to trained men who know how to fill them. 


I Train You at Your Hom This Free Book 
Tan tach you t eeme an Automotive Hapert—ean eve You at home Fi 
—iin'one year or less —what it took me many years to learn in English face Tells the 


toreg of Daimler and Rolls Royce and in American factories of Packard = Whole Story 


Safistaction=or Money Back! Send for it Today! 
aha yuna and amon ola natyorseet epeu nog to Here In Your Big 


You Can Earn Big Money— it make 
‘Wherever You Live Eye 
a Win, succed 
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Earn_as You Learn 
Age and Lack of Education No Drawback 


begin to earn. Earn the start, you can begin to. 
‘ake good moncy on the side 
Practical Instruction—Oldest Auto School 
ing about my course is pr aay to 
‘apply, The lessons are intensely interesting, and { furnish FREE TOOLS 
so you ean begin to apply them at once: This School is the Oldest and 
Study Auto School ia Ameri 
successful graduntes cach year 
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GREER === 


Repairmen 
$125 to $250 per month 


U.S. Census Figures show that 
majority of wage earners earn 
leas than $1500 per year. 
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‘While You Learn 
invicomimgar et 
Send Coupon Now 
Peek eerie d 
Fi R. R. Fare to Chicago 
Exons aicusenndes 


POPULAR SCIENCE MONTHLY 1s 


HAYE you ever stopped to consider 
whether you are building a futur 
jour present job or merely wasting your time? 
he mere fact that you are working long, hard 
hours and petting alving wage for dois: what 
the boss ells you to do, doesn't mean a thing. 
‘Asa matter of fact those who work the hard: 
est are often the greatest failures. You can 
prove that by merely looking around you—by com. 
paving the wages at the laborers with the salaries of 
the experts. The fest get paid only fr what they do: 
the others get paid for what they know. Ard because ; 
there are more laborers than experts in every line of gue hiniey'by'the American Tecieal sacle 10 help 4 
business, the trained men get a larger share of the who tre ansious i increase thelr knowledge and pay through 
things that make life worthwhile. Pleasant study at homes ‘These remarkable books have helped 
. howard of ambitious men wino wanted (0 earn the eal fata 
Why Not Prepare for a Big Pay Job? Sts thcizwark but were nate t devs ine apd mone oe 
Why Not Prepare to eT oe, Satie seers eae 
Ki Pitoid ae 107" There's no doubt ao to'which job you'd like allita branches. ‘They are pleasant to study, easy to underst 
to hold; and there's no reason why you can’t alain and hold the highly authoritative and thoroughly up-to-date. You will fi 
iol ad thon aro hy Jo ca i ae td eu von ex fd 
3 Fried amen nthe electrical eld; bat youl io end dependabieflptoabeter 
ed more than overalls, an oil od strc ta a oepeet the hist ot : 
emia in order to et one: What you wil neaf—and foband blaner pay, Yast road the lst of tes to 
iat you can qutly aysire—te a thorough hao See nica mal the coupon tdayl 
Belong ert etch nrc Sen Read Them Days 
a koorelzage now available these eight J 
volumes of lied Bt ig the coupon wil 1d No Money. 5D 
cm nt our home for tady, reference # 
Ratp at a fotal cost of only 10 cents a day. Why isis order to got these eight big books and the Free 
tal eon for them tay aed preoare fora big pay tok Conaitg Mombersi explained in the 
Fob asn electrical expert? Sez wageetctee |] Sort mal the, special coupon. "When the books 
dev, depot oy $4 wh the postman and 
aera them § ful days. If you ae convinced 
Sheena hnclp you, send tis $8 monthly for pine 
months; otherwise you may return them and get 
an aceys Dent speculate as to “which job Jou 
ae att ml the coupon today and tet 
These Tamous books, Pelp you, make a fete in 
Soe cacal aca American ‘Techical Society, 
Dope Baas Chicago, USA. 
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Get These Big Pay-Raising Books 


“There’s one man 
we're going 


“Ed Wilson, there, is one of the 


most ambitious men in the plant. 


I notice that he never fools away 
his spare time. He studies his 
International Correspondence 
Schools course every chance he 
gets. 

“It’s been the making of him 
too. He hasn't been here nearly 
0 long as ‘Tom Downey, who was 
Jnid off yesterday, but he knows 
ten times as much about this bus 
ness 


T'm going to give him Tom’ 
job at a raise in salary. He's the 
ind of man we want around here.” 


‘Are you an Ed. Wilson 

Downey? “Are you going up? 

No matter where you live, 

tional Correspondence Schools will 
No what your 
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NERVE EXHAUSTION 


How Nerve Abuse Wrecks Health 
by PAUL von BOECKMANN 


Lecturer and Author of numerous books and treatises on Mental 
and Physical Energy, Respiration, Psycholozy and Nerve Culture 


HERE: is but one malady more ter 
in. Nerve Exhaustion, and 


Nerve Exhaustion is due to nerve strain, 


‘There is no other cause for it. In men, 
nerve exhaustion can ly be traced tg 
excesses and vices, although the strain of 


{intense concentration and. the worries of 
Sonics ie are often the chet factors, In 
omen, Nerve Exhaustion fd taniy 
Overactive emotions. Especial 

Srsat Soest od bined rlaions ts 
‘women subject their emotions to constant 
Upheavals, Indeed, we are all 


nerve strain because of the mi 
life we are le 
Nerve Exhaustion is not a malady that 


comes nuddeniy, yet its nymptoms are Un 
imistakable. Tt does not manifest wll ae 
many think, ia twitching. muscles ‘and 


trembiing hand The majority of sree 
may have not a tremor ia, their body, yet 
eur tern ei fro and 
{ire undermining the entire bodily organ 
Atha symptoms of eve Exhaustion vary 
10 individual characteristicn, but 
ont in Usually aa follows: First 
energy’ ad endurance; that 
7 Second Stage: Nervousness: 


ith asin bowels co. 
Stfpation regular heart poor memory tack 
‘of mental endurance: dizziness; hearlache; 
cache: ner cheung, and other 
Serio ental die 

ive worry: melanchotia: 
roe onganic, disturbances; aiid 
teetieche; aol ts treme cove ity, 
If only a few of the symptoms’ mentioned 
apply’ to you, pecially those indicating men 
{ei armel you may be sure that your nerves 
eat fauit™that you have exhausted your 


Se 
setic net asin eaceasoee 
eee eee 
Eteeam hae, fete 
meet ae 


Bieler experience. 
"The cure of weak and deranged nerves must 


PAUL VON BORCKMANN 


‘develop immunity” to the many” strane of 
“Throuuh the application of thie 
tie ost advanced cave of Nerve 


Knot 
Exhasstion can be corrected: 


have made a ie seudy of the mental and 
physical charucteriics of nervoun. Deople, 
King rat mone eaten trv ng 
thre nast'23 yearn than any other man int 
‘ori (over 100,000 case. 

"The rons ofthis ast” experience fe. eme 
bodied, inva. ot-paue ook, entitied. “Nerve 
Force,” a book that is ementially intended to 
tench how ta care fr the nerves and ow to 
Apply ‘simole ‘methods for" their restoration, 
ie? ineluen important information 
‘ge. The cont of the book fe ony 28 
‘Aken The cost of the book fe only. 35 conta, 
Goin or stamps, “Address me—-Paut von 

‘Muitio Tot, 110""West 40 Str 


‘willl enable you to diagnose 
your troubles understanding. ‘The facta pre: 
‘Seated will rove @ revelation to you ati the 
Savice will ‘be of incalculable ‘value. whether 


The finer your brain the finer ghd. more 
delicate fs Your nereous system, and the More 
imperative it is that you care for Your nerves, 

‘Nerve Force” is not am advertisement of 
fany treatment 1_may have to offer. Ths it 
Proved bythe fact’ Unat large ‘corporations 
{ave bought and are buying this book {rom 
fe by the hundreds and thousands for crea 


lion copies have been sold during 
the pact teen years, 
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any good mechanic now earning less than $50 a 
"fuontie become a Dental Laboratory E3 
'3'per hour up te $10,000 ger ear M 
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e 
—The Book that is Show- 
ing Thousands the Way to 
Big Money in ELECTRICITY 


urself an an Electrical B: 


Besse NO obligation 
S. & H. ENGINEERING CoMPANY 
“Afi atte 


Tath Edition 
A NEW AND GREATER 
Dyke’s Automobile 
Encyclopedia 


fee eer ubrnoetant Rete 


A Practical Book for Everybody 


Don't wait—Order Now! 
(Clon $6.00-Liop Amerie Morocen 17.58 Postal 
Popular Science Monthly 
250 Fourth Ave., New York City 


The Vest Pocket 
Bookkeeper 


A simple 
practical bookke 
in figures and complete instructions for 
the correct keeping of books of acco 

A working model adapted to'the no\ 
‘and business man is include 


Price $1.00, postpei 


POPULAR SCIENCE MONTHLY 
250 Fourth Avenue, New York, N.Y. 


160 pp. 


Train at Home in Spare Time 
Ye hours that you now have ile 0 apt in a 
that will double your income, By. utiiziny co 
your Hoare time under the direction of Chicago 

ech. experts you can become a master Draftsman 
you can command a high sal hold,an important 
Jouion, No wond to tay ina ‘hited ley” foby ho weed 
{0 wait years for real stccem when you can 30 casly 
cauire 2 profemion which will put you among the mea 
{or'whom great opportunities are ulway open. 


You Can Double Your Earnings 
‘There are not enough wba Daten to supply the demand. Great industries 
seeyeaere: ao meray = ewe DRAWING 
Poo OUTFIT 
Teaiandeecutcyand tee 3 


{o get this Chicago Tech, trainin 
tives you the abort cut to, ah 


Get Practical Men 


nfrmllon ahont_ the 
oes 


"Sut 


Chieage Tech. en 
Sepia Weg See 


$25.00 in PRIZES rotate 
$1600 to $2300 Year 


MEN—BOYS 17 OR OVER SHOULD 
MAIL COUPON IMMEDIATELY 
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Every mail brings letters from some 
of the thousands of fC. 8. students tell 
ing of promotions or increases in salary 
tan the Fewards of spare-time study. 
What are you doing with the hours 
after supper? Can you afford to let 
them slip by unimproved when you ean 
‘easily make them mean so much? One 
Soura'day spent, with the 1. 8, wil 
repare you for the postion’ you want 
‘work you like 
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$2,500 Reward 
For the ‘Galas of An Unknown Man 
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Radiotrons WD-I1 and WD-12 


Tene pening WDA 
thlen ite Radiotron 
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CMade History| 


These are dry cell tubes—the 
tubes that made possible the 
swift progress of radio in the 
home everywhere. They meant 
clear tone—undistorted detec- 
tion—radio and audio amplifi- 
cation—and volume reproduc- 
tion —all with dry batteries. 
They meant radio in the city— 
on the farm—off in camp— 
everywhere! 

And to-day, there are millions 
of these popular Radiotrons in 
use. Today everybody knows 
them familiarly as “WD-11's" 


and “WD-12's.” But they are 
not genuine unless they are 
RADIOTRONS. 


Always be sure to look for 
that mark on the base, and 
for the RCA mark on the 
glass. It’s important, whether 
you are buying a new set with 
the Radiotrons in it, or buying 
new Radiotrons to replace old 
ones. Always look for the 
Radiotron mark and the RCA 
mark, Then you have the gen- 
uine — sure to live longest — 
serve best. 


Radio Corporation of America 
Soles Oficer: Dept. 119 


253 Broudway, NewYork > 


10'S LaSalle Se Chicago, 


433 Catornia $e, Sam Franco, Cal, 


Radiotron 


REG. U.S. PAT.’ OFF. 
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Profesor Barrett in 
Shawn ‘hooking op 
cording voltmeter 
Preparatory ta chars 
‘The chart on the 
hange ia 34 hours 


Testing Radio Storage Batteries 


By Prof. Sampson K. Barrett 


Engineer in charde of battery testing 
Popular Science Institute of Standards 


ROBABLY no piece of radio equip- 
‘ment has its vital parts more com- 
pletely hidden than a storage bat- 

tery. In looks, there is no appreciable 
difference between a 10- and a five-dollar 
battery. ‘The difference is in the plates, 
and there is but a small hole throug! 
which to examine them. ‘The engineers 
of the Popular Science Institute of Stan- 
dards examine these plates by obserring 
the functioning of a battery during charging 
and diacharging. 

‘Three things must be investigated to 
determine the value of a 
ampere-hour rati 
ability to retain a charge. 

After a thorough inspection, the specific 
gravity of the electrolyte in'the cells is 
measured. Presumably, when bought, a 
battery should be in a state of charge. 
It must be remembered that all manu- 
facturers do not charge their batteries 
with an electrolyte of the same specific 
gravity. Many batteries are completely 
charged when the hydrometer reads 
1,200; others run as high as 1.300. In 
general, one will find batteries completely 
charged at 1.275. Our engineers compare 
the figures obtained on this specific 
gravity test with the claims of the manu- 
facturer to determine the state of charge 
from which to start the test. 

‘Then the battery is discharged by 
utilizing load rheostats until it reads 514 
volts—for a six-volt battery. The specific 


gravity is read and that becomes the 
Tower discharge limit. ‘The battery is 
again charged and readings are taken at 
intervals to determine the number of 
ampere hours required to return the 
attery to its maximum charged con- 
dition. When the voltage ceases to rise, 
the battery is considered charged and 
specific gravity is again measured. This 
determines the upper range of specific 
gravity for this type of battery and that 
is compared with the manufacturer's claim. 

Once more the battery is discharged 
and the ratio of ampere hours taken out 
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Guarantee 


‘The above seal on an advertisement 
indicates that the products referred 
to have been approved alter test by 
the Popular Science Institute of 
Standards. 


Proper use. Our readers in buying 
these products are guaranteed this 
satisfaction by Popular Science 


vmmionss ‘Tue PusLisurns. 


of the battery to those previously put in 
when the battery was charged given its 
efficiency, which should range from 85 
$e, 25 oe om: Hatteras creme in 
efficiency for the first few cycles, usual 
furriving at the maximum at the seventh 
cycle. If a radio battery js less than 80 
per cont efficient at the fiftieth eycle, the 
Institute of Standards disapproves it, 

Probably the thing that interests radio 
fans most in a storage battery is its ability 
to retain a charge. After the above tests, 
tthe battery is charged and allowed to 
stand idle, being tested every few days, 
‘The minimum requirement in that a 
battery shall not exceed two per cent of 
self-discharge every day. A good battery 
‘will atill show 80 per cent of ite initial 
capacity after three months, 

It is obvious that a battery standing 
up under the severe tests detailed 
above mua give satisfaction. A purchaser 
will do well to use batteries approved 
by the Institute of Stand: 


It is obviously impractical for even as 
completely orgunized a bureau as the 
Institute of Standards to test all products 
listed in tool or radio catalogues adver 
tised in our columns. Only tool and 
radio products apecifically advertised in 

ULAR SCIENCE MONTHLY are tested 
‘and approved by the Institute. 

Send for list of Approved Products 


PoruLan Sctence Montuty will be 
glad to furnish, upon request, a list of 
Radio and Tool Manufacturers whose 
products have been tested and approved 
by the Institute. 
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The Grebe Tangent Wheel Vernier 


‘Theman who ownsaGrebe To RAVE once experienced the ease with 
Receiver seldom misses for which you can tune in stations on a 


sheTangene Wheat Vere Grebe Receiver, is to know the value of the 


treme accuracy in toning. ‘Tangent Wheel Vernier. 
Dy, The keenest appreciation comes, however, 
Pasir ia when you find yourself instinctively reaching 


for this ingenious little device below each of 
the tuning dials on some neighbor's receiver. 


This and many other details of Grebe crafts- 
manship are fully covered by patents granted 
and pending. These details are sought by 
the man who looks inside of the cabinet. 


Let us tell you more 

8 ‘about Grebe Receivers 
Gesis Resenerstive 
Semces'ere 


‘Arecarane Ooi A.H. GREBE & CO., INc. 
ee Van Wyck Blvd. - Richmond Hill, N. 
Western Branch: 451 F. 3rd St Los Angeles, 
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SUMNER N. BLOSSOM, Editor 
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By Scriven Bolton, F.R.A.S. 


UPPOSE our earth, instead of being 
governed by the sun, were a planet 
of a giant exploding star that, in 
‘occasional eruptions, threw out’ 20 

times as much heat as the sun, What 
‘would happen to us? 

T have drawn here an imaginative 
picture of how our world might appear 


: 
brightness of the great dying red star 


" Diwwn lor Pear Sesce Monthy by Sxren alton, PARAS. 


If the Exploding Mira Ceti Were Our Sun 


Mira Ceti, in the constellation Whale. 
One explanation of this brightness is that 
‘crust is beginning to form on the surface 
of the star as it cools. Pressure becomes 
so great that violent explosions fre- 
quently occur, and the light and heat 
‘emitted is increased many times. 

Mira Ceti is dying down rapidly, and 
now is not as hot as the sun. Yet it is so 
vastly superior in size that if we were as 
near to it as we are to the sun, our globe 
would be a red-hot, lifeless mass, without 
‘atmosphere or oceans. 


‘The heat emitted by the star after every 
explosion would approximate 1000° F. 
at the earth's surface. Metals with com- 
paratively low melting points, such as tin, 
ead, and bronze, would flow like water. 
‘The terrible bombardment of poisonous 
gases would make life impossible. 

Mira Ceti is a star of the older type. 
It appears to have a gaseo-liquid interior: 
not wholly gaseous, as the younger suns. 
‘The spectroscope tells us that its atmo- 
spheric layers are composed chielly of 
hydrogen and titanium oxide. 
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Panoramie view of the spectacular Naval Alr Circus at Lakehurst, N. J. ‘The mon-rigidalrship J-1 ls een before the hangar of the Shenandoah 


Sky Sports of Tomorrow 


By Lieut.-Comm. Fitzhugh Green, U.S.N. 


THLETIC contests and other forms 
‘of sport are being literally crowded 
off the earth. 

Last year 303,430 peopl 
World's Series. Football 
100,000 spectators are being built in vari- 
‘ous parts of the coun- 
try. Larger swimming 
Deuches, larger gym- 
nasiums, more numer- 
‘ous golf links and ten- 
nis courts are being put 
{nto commission as rap- 
idly as money and 
Inbor are available. 

But the crowding 
always seems to be just 
‘ahead of the building. 
It is practically impos- 
ible to attend a mod 
fern contest that has 
been widely advertised 
without a disagreeable 


preliminary battle for ewes 


parking space ‘Sow tnlling of the 
tickets. Gea aie sports 


‘A fascinating solu- 
tion of this vital national problem is sug- 
‘gested by the sudden entrance of aero- 
niautice this year into the field of safe and 
‘sane sports and pastimes. 

‘This development is coming from two 
directions: first, the “baby balloon” used 
as a sort of life-preserver to carry its 
‘wearer into the free and uncrowded sky; 
and second, the commercial dirigible re- 
‘duced to taxi size for family use. Both 
types have been studied at our naval air 
base at Lakehurst, N. J., and at Mitehel 
Field, L. I, of the United States Army. 

‘The first signs of this novel outgrowth 
from military aviation came in the form 
of “'dog-fighting,” “bubble-chasing,”” and 
“aerial tag.” A ‘‘dog fight” with planes 
was simply a mock duel between two high- 
speed combat machines thrillingly man- 
euvered by stunt fliers. Lieutenant A. L. 
Williams, the navy pilot, who won the 
Pulitzer Prize last year with a speed of 266, 
miles an hour, probably is the world’s best 


sky terrier." “Aerial tag” is another 
form of this pursuit game, and is played 
according to special rules that determine 
‘when each pilot shall be the pursuer or 
the pursued. 

“Bubble chasing” is still another spec- 


tacular game with planes. A number of 
‘small free balloons of various colors are 
released. Each pilot in the air chases his 
own color, seeking to destroy the drifting 
bright-hued rubber bubbles by diving into 
them with his whirring propeller blades. 


OF, COURSE such performances are 
replete with thrills. They represent 
the most blood-chilling form of aerial 
acrobatics. The men engaged in them risk 
their lives every moment of the game. 

But, to the surprise of the authorities, 
‘the popularity of all these serial demon- 
strations seemed to center not on the dan- 
‘gers that beset the intrepid birdmen, but 
uupon the spirit of competition involved. 
‘Acting on this cue, our experts at once 
began developing an entirely new tech- 
nique. Projected into the future, the 
novel forms of flying they have achieved 
may revolutionize our modern ideas of 
‘sports and athletic contests. 


For instance, it was soon seen that both 
{in dog fights and in bubble chases a crowd 
‘would be even more enthusiastic if slow 
planes were used rather than racers 
driven by notorious speed demons. Skill 
‘and agility in air maneuvers proved, in the 

Tong run, more alluring 
to human interest than 
hair - raising 
‘which soon pal 
the first excitement had 
worn off. As a result, 
the percentage of acci- 
dents in such entertain 
‘ments soon was reduced 
to almont nero, 


ROM this form of 

‘aerial sport thenext 
step was a logical one. 
‘When it was seen that 
people wanted compe- 
tition between the en- 
tries, combined with 
safety of the entrants, 
“parachute racing” was 


‘hem wid the plane 


Beyond the great crowd of spectators, is the glant navy dirigible Shenandoah at her mooring-mast. Atright Is a jumping balloon 


devised, Several parachute jumpers were 
sent up in slow planes or captive balloons. 
At a given signal all dropped at once. 


JF COURSE, in this form of contest 

‘the speed of falling is beyond control 
of the jumper unless he is given control 
of his parachute’s apex vent. But this 
dangerous expedient is rarely resorted to 
‘save in an emergency, such as when p- 
proaching open water. So the result of a 
parachute race is left to the eaprice of local 
meteorological conditions. Vertical cure 
rents of air are the determining factors. 
By having colored parachutes or distinc 
tive suits for the airmen, their perform- 
‘ances ean be wagered upon just as if they 
wore jockeys. 

But the parachute game hasn't met 
‘with any wide enthusiasm, chiefly because 
it lacks the element of human competition 
based on man's individual effort. Hence, 
this summer the “‘jumping balloon” was 
Drought into favor 

‘As was suggested above, the principle 
of a jumping oF baby balloon is similar to 
that of a life-preserver. But with air as 
the swimming medium it is necessary to 
add relatively more buoyancy to the 
swimmer than in water. ‘The reason 
that the weight of air displaced by one’s 
body is far less than that of the same 
volume of water, 

‘The jumping balloon is just » small 
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sphere containing helium or some other 
gas considerably lighter than air. Helium 
is particularly convenient because it is 
non-flammable, and so permits the 
“swimmer” to smoke if he oF she desires. 
‘The balloon is strapped comfortably on 


the armpits and chest. 

It is necessary, of 
course, that a negative 
to buoyancy always 
exists or the jumper is, 
in danger of helplessly 
leaving terra firma for a 
haphazard ride of un- 
known distance in the air. But with only 
‘a few ounces of negative buoyancy a man 
‘can perform astonishing feats. 

‘Take the athlete who can jump, say, 
24 feet, By reducing his weight 1000 
times or s0, theoretically be could jump 


about half a mile! Asa matter of reality, 
though, he would find that the awkward 
size of his “air preserver” would prevent 
his getting any sort of take-off, Yet one of 
the navy gang at Lakehurst has vowed 
that before he leaves the station he will, 
by this means, jump over the huge hangar 
of the dirigible Shenandoah, which in 048 
feet wide and 200 feet high! 

It is at this point that we enter the 
broad realm of future alr sports, For if 
‘one’s body can be made as light as a 
feather, one may jump and swim and 
float in the air as we now do in the sea. 

Certainly there is need for something of 
the sort. Take conditions at Coney 
Island, Of course that resort is near a big. 
city and is more crowded than most 
beaches. But many others will woon be as 
congested. Not s0 long ago a man who 
‘waa toppled over by a big wave knocked 
two teeth out by striking a stranger's 
knee on one side of him, while his flying 
heel delivered a French 'Kayo to an un- 
ssuspeeting lady on the other. Obviously, 
there simply wasn’t room to swim. 
‘Whereas had the ame Sunday multitude 
been cavorting above the ocean at that 
point, there would have been comfortable 
space for a thousand times the same 
number af holidayites, 


* AIR beaches” soon will be a reality. 
‘The skies above large city parks 
would provide areas. Of course, “life 
lines will have to be strung. On an 
‘ocean beach there are buoyed ropes. On 
aan air beach there will be light neta dan- 
sling from eaptive balloons so that the air 
swimmer will not be blown adrift across 
the city. 
‘The expense will not be very great. 
Balloons will be hired, fitted, and worn 


‘The’ balloon will be locked on by an 
attendant so that the wearer cannot 
‘escape even if he should try. 

‘Another form of air sport is rapidly 
evolving from the taxi style of dirigible 


‘The French recently have designed and 
built what they call the “Vedette.”” This 
is an airship that has the same relation to 
big fellows like the ZR-1 as a trim road- 
ster has to-a bulky truck. 


(Continued on page 125) 


What Paint Means in Your Life 


"An interview with Henry A. Gardner, Director of the Institute of Paint and Varnish Research at Washington 


By Edward Mott Woolley 


HILE touring New England re- 
cently I came upon a tumble 
down barn, its roof hollow und 

broken, siding ragged, and its mighty 

beams ‘awry and crumbling. Neighbors 

‘tentified that it had never seen paint. 

‘ust beyond was a barn a hundred 
years older that still stood square 
and unbroken. It had outlived 
smucceasive owners, and the secret 
of its longevity was simply paint 
‘and more paint. 

But the secret of paint is an- 
other story. In fact, paint has 
innumerable secrets, "many still 
unlocked. Within the last decade 
scientists have been 
ig chemistry for the keys 
to paint mysteries, and have 
opened the doors into paint and 
varnish knowledge that previously 
were quite unsuspected. The 
scope of the preservative art has 
been extended in a hundred 
directions. In the days when 
those New England barns were built, 
paint was just paint. Its alchemy 
Geeply concealed under a burden of ig- 
norance. 

‘Today the paint put on a barn would 
not be used on the deck of a ship; and the 
paint on the deck would be of no value on 
the ship's bottom. Nor would the paint 
on the ship's bottom be of use in painting 
an acid-manufacturing plant. We might 
go on with these comparisons, and only 
touch the high lights of paint research. 

Indeed, research has thrown the search- 
light into tunnels of paint usage hitherto 
tundreamed of. It was never known, for 
instance, that paint might have a pro- 
nounced effect on acoustics, human 
‘growth, and plant life, Nor was it real- 
ined that the color of paint could affect 
materially the radiation from a steam- 
hheating plant or the evaporation from a 
tank of naphtha or gasoline. 


or two, 


Ever since large chemical factories 
‘came into existence, the bane of the 
adjacent house-owner has been the 
discoloration of the ps 
—for which there seemed no remedy. 

Retarding the work of fire, brand- 
ing cattle, disinfecting, fighting off 
the barnacle and toredo in salt water 
—these now are the duties of paint. 
Paint research has set in motion new 
industries that concern not only pi 
ments and chemicals, but hortical- 
‘tural activities as well. 

‘To get the essence of the progress I 
went to Washington and talked with 
Henry A. Gardner at the Insti- 
tute of Paint and Varnish Research, 


which for years has been the focus of 
appeals by the paint and color industry 
regarding the secrets of preserving wood, 
metal, cement stone, and other materials, 
For 15 years Mr. Gardner han been the 
xenius of the paint industry, which stands 
back of thisresearch organization. I found, 
near the War Department, a paint 
laboratory of extensive ramifica- 
tions. ‘There were optical and 
other physical instruments a 
devices highly scientific, a minia- 
ture paint, color, and varnish 
factory, ahd numerous rooms 
filled with chemical paraphernalia 


‘Wits the pneumatic aprayer one man 


Sind coated with experimental paints 
ted Submerged six month in Beean, 
Unpainted planks are badly. pitted 


—such as colorimeters, refractometers, 
spectrophotometers, and _ viscometars. 
There were rabbits and guinea pigs for 


physiological and psychological tests of 
colors, and no end of mechanisms and 
methods for testing the performance of 
paint materials. 


ivot on which revolved 
1g over the continent 
and beyond—on the land, underground, 
and in the water. Few’ consumers of 
colors, paints, and varnish 

the scientists are doing to i 
products and to find new paints and var 
nishes for checking the ravages of nature. 
‘The paint scientist must have at least a 
working knowledge, not only of chemistry 
but of bacteriology, biology, botany, 
physics, pathology, and other sciences, 
for all these have been applied to prob- 
Jems confronting the industry. 

"In recent years especially,” said Mr. 
Gardner, “the paint chemist has 
‘made many discoveries to extend the 
‘use of preservative coatings. New 
pigments and colors are now in use, 
helping to meet the demand for 
paints, thus taking some of the bur- 
|. That these de- 
‘velopmenta are necessary is indicated 
by the fact that demands on the 
metal lead may make the supply for 
paint insufficient. 

“Whenever a need for new paint 
thas manifested itself, the chemist 
‘used his imagination, first to con- 

ive the pomsibility of such a paint, 
id then through acientific research 
to develop it. 

“Pifteen years ago searcely a dozen 
paint factories had chemists. Now 
practically all of our 900-odd manu- 
facturing plants use them. — One 
factory alone has more than 80 tech- 
nically trained men in the labora 
tories and plant, In the last 10 years 
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‘Radiators painted white give 20 per cent more radiation than unpainted ones. Other colors in 


‘rier of the 


the paint industry has grown in value 
from $200,000,000 to over $400,000,000 


wurface,” Mr. Gardner continued, 
‘pedple who lived in factory or mining 
cities found the paint on their houses 
turning black from chemical fumes. It 
‘was discouraging to paint anything white, 


radiation values are cream, fed, greens Yolow, Mack. aluminum, sed Leow 


and even light colors soon became 
streaked and sooty. 

“House-owners were in despair. But 
meanwhile research went on, and today 
‘we have paints that remain unchanged in 
atmospheres of hydrogen sulphide and 
similar gases. One of these paints is made 
from a white pigment now produced from 
titanium ores, a large quantity of which is 


‘materials tn diferent parts ofthe country to 
‘Setermine the ‘proper Paint to se under 
eying climate and "wearing. conditions 


found on the sands of the Florida beaches. 
‘Tests made on houses where an abnor- 
mally high percentage of hydrogen sul- 
phide is present have shown very white 
surfaces and great, durability for several 
years. 


“ANOTHER development that has 
brought about an entirely new 
‘vogue in interior decoration in houses and. 
factories is the large-scale production of 
lithopone, one of the newer white pig- 
ments. In 1907 lithopone was being in- 
troduced gradually to the paint. trade, 
Combined with Chinese wood oll. var- 
nishes, manufacturers were able to place 
fon the market coatings of great hiding 
power and extreme whiteness, This 
marked the beginning of a nation-wid 
fashion for painted walls, and today it is 
the custom in hospitals, hotels, 
houses, and many public buildings to use 
paint upon wall and ceiling surfaces. In 
factories the amount of electric current 
saved through the use of modern, sani- 
tary, light reflecting paints has more than 
balanced the cost of the paints and their 
application. Over 100,000 tons of litho- 
pone is now used annually in the United 
States, 
“Another white pigment that the paint 
tinder could not do without is zine axide 
—the whitest pigment produced, Its use 
in interior enamels and as a component of 
exterior paints aro ite chief applications. 
“The development of paints for acid- 
manufacturing plants, packing-houses, 
iron beams of smelters, pipe lines, under= 
ground timbers in mines, and’ similar 
structures all form stories of interest. 
‘The necessity for special paints has thus 
built up the ready. 


adopted.” 


automobile, 
Gardner: 
“The automobile industry has been 
largely dependent on vegetable oils for 
desirable coatings, but now, through an 
adaptation of guncotton, a new type coat- 
ing has been developed in the industry. 
It will not replace the old high gloss var- 
nish finish, but will be used indefinitely 
for special’ purposes. We grow the bulk 


30 


of the world’s cotton and we get nitric 
acid from the sir—the two products re- 
quired for the production of nitro 
cellulose, the base of this coating. Pre- 
vious to’ probibition we produced fusel 
oil, from which a solvent for nitro-cellu- 
ose ig made, Now there is produced in 
America a solvent known as butyl ace- 
tate, used widely in these new finishes. 
For coating wood it has not reached its 
ultimate development. 


M REVERTING to metal pat in gene 
looen made to dlecover formulas to Best 
Protect iron and ste. In diferent see- 
Tons ofthe United Staten we have net up 
berien of painted metal panels for long 

oda, Many of thase were exposed on 
Young's Million DollarPier in Atlantic 


‘A tang tee in bloom. 


City, ‘The application of principles thus 
learned, means an annual protection from 
rust of several million dollars, 

“Field tests have also been made with 
tee! fence wire, cement structures, ahingl 
roofs, and metal and wood roofs in vary- 
ing climatic conditions.” 

My. conversation with Mr. Gardner 
turned to the acareity of drying oils and 
the growing demand for them. “And here 
he told me about a wholly new industry, 
which paint research has brought to 
America, 


“[N RECENT years,” he said, “Chinese 
‘wood oil or tung oil has been most im= 
portant at the basis of practically all 
‘waterproof varnishes. During the last 
‘two years the price, normally about one 

4 gallon, rose to over four dollars, 
even at that most of the oil was 


“The Department of Agriculture, how- 
over, had brought over a few of the tung 
nuts about 12 years ago, and planted 
them in a few Southern States. I visited 
these places on several occasions during 
the last few years. Among them were 10 
trees planted at the University of Florid 

‘on the grounds of the State Agricultural 
College at Gainesville—some 50 miles 
southwest of Jacksonville. These trees 
are fully as vigorous as any in China. 
‘The growing of sufficient trees to produce 
‘the oil for Ameriea was then brought to 
tthe attention of the Educational Bureau 
of the Paint and Varnish Manufacturers? 
‘Associations, At a recent convention a 


Large screages have been cleared fortune 
‘ealingn. ‘These promise to eval the grapefruit und orange treet 


the basis ot many 
Soeerpect varus 


fund was sub 
scribed to start 
fan American 
tung-oll indus 
try, 

“Fortunately, 
the year before a 
large quantity of 
ute from Flor- 
ida had been 
planted ina 


seedlings were 
produced. During the last three months 
we have cleared large acreages in northern 
Florida and planted over 25,000 young 
seedlings, and something like 25,000 
seedlings in individual amall tracts adja- 
cont to Gainesville. In this work the 
Department of Agriculture and the Uni- 
versity of Florida have given full co- 


Breaking p the tung 
ih freee ther nest 


‘operation to members of this Institute. 

“This is of great interest to northern 
Florida _agriculturists, as frost played 
havoc with citrus fruits there. Peanuts 
and cotton largely constitute the agricul- 
tural pursuits in that region, and do not 
average over $20 yield an acre. It would 


awe 


appear that the tung-nut tree, properly 
cultivated, will be the salvation of 
northern Florida, and that within a few 
years there may be sufficient groves 
planted to meet fully the requirements of 
the American varnish industry. The oi 
from the Florida nuts is superior to that 
from China, We have a large nursery 
Gainesville, where we are growing seed: 
lings for dissemination to agriculturists 
throughout the northern part of the State. 

“In a similar way our Educational 
Bureau has inaugurated much work in 
the Northern States, where flax is raised 
for linseed ol. ‘The study of flax diseases, 
soll conditions, methods of planting and 
harvesting, crop rotation, and so on, have 
been carried on in a scientific manner. 
In all this work the State Colleges of 
‘Agriculture in North and South Dakota 
have cooperated, 


“TT HE industry is always on the watch 
for newer paint oils and resins, ard 
far parts of the world have been scoured. 
‘We have investigated the oils from many 
species of nut-bearing trees and seed 
plants in Japan, China, the Philippines, 
Australia, Mexico, and other foreign 
countries; the oils from the waste raisin 
‘seed of California, from the soya by 
now grown quite widely in Americ 

from the chia plant of the Southwest, 


good drying properties and are applied 
to a limited extent,” 

‘The story of varnish is quite as interost- 
fing in many respects as that of paint. 
Continued research has built up almost 
unbelievable qualities in varnish coatings. 

“Few consumers have any notion of the 
grueling trials that modern, high-grade 
varnish must. withstand,” Mr. Gurdner 
explained. “Some of the tests for stan- 
dardized water-resisting spar varnish are 
these: ‘The dried film must survive im- 
‘mersion in cold water for 18 hours and in 
oiling water for 15 minutes without 
whitening or dulling. It must show no 
dulling, crow's-footing or frosting after 
five hours’ exposure to gas drafts, After 
baking in an oven at about 100° C. for 
five hours it must show no eracking when 
bent. It must have a definite tensile 
strength and elongatio 

‘An outstanding development in the 


paint industry was the coming of the 
spray machine, which completely up- 
rooted traditional methods of painting 

factories. In automobile plants espe- 
cially, spraying has almost superseded the 


hand ‘brush. 
(Continued on page 126) 


the Sun Never Shines 
the Majestic Depths of the Sea 


formations of the ocean basin is what is 
known as Telegraph Plateau, a great ridge 
that extends in almost continuous line 
from Newfoundland to the British Isles. 
‘The discovery ot this ocean eminence was 

in aiding the estab- 


‘OU know, of course, that most of the 

‘sea is a beautiful transparent blue. 
Just why this is so, science cannot say. 
‘The reflection of the color of the sky prob- 
ably has something to do with it. Like- 
wise the varying depths; for the deepest 
blue is found far from land, while shallow 
waters, especially in the tropics, are 
always green. ‘The Arctic Ocean, too, is 
green. Submarine vegetation here and 
there affects the color of the sea. ‘Thus 
the Red Sea gets its color and its name 
from the reddish algue, or seaweed, that 
flout near its surface. Elsewhere soil and 
‘mineral deposits from the land tint the 
waters near the shores. 

‘Also, the purity of the water has some 
hearing on its color. A tank of the purest 
distilled water is blue, and virtually 
‘matches in color a specimen of water 
from the sea. However, the sea is 
went and translucent only near its 
surface. Below 600 fathoms (3000 feet) 
the light of the sun does not penetrate. 
Hence, all the vegetation of the sea is 
above that level, for plant life requires th 
light of the sun to reduce the carbonic 
acid needed for its existence. 

Below 250 fathoms, or about 1500 feet, 
the heat rays of the sun cannot penetrate, 
and their effect is weakened considerably 


Mesruring ocean depthe with the latest form 


‘sounding machine fom one of Ue wesc of Uae 
Geodetic ‘Survey. The greatest nowa depth neat the cout 
"Mindanao, Philippine Tolonds,, wan mesvuced in thie way 


above that depth. ‘The result is that there 
isa thin layer of warmish water on top of 
the sea, below which the water is cold. 
At 50 fathoms si 

temperature of the water varies 
more than a degree a year. At 100 
fathoms there is no change in temperature 


of tie decp-ocn 
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at all, All the water 
under 509 fathoms, 
which means about 
90 per cent of the 
‘ocean, is colder than 
40 degrees, while 
the bottom the tem- 
perature is 32 de 
grees, or lest—just 
above the freesing 
point for salt water, 
which is 28% degrees. 
Allof the sea issalt, 
though some parts 
fare more ealty than 
others. ‘The degree of 
salinity depends to a 
great extent on the 
climate. Where the 
heat of the sun causes 
much evaporation— 
as in the Red Sea— 
a large percentage of 
salt is in the water. 
‘Where the evaporation is less, the per- 
centage of salt is correspondingly less. 
‘Throughout the whole ocean there are 
about 35 pounds of salt to each 1000 
pounds of sea water, about 5,000,000 
cubic miles in all, or more than enough to 
bury the United States a mile and a half 


US Coon ond 


deep. We speak generally 
of the “salt” of the ocean; 
actually we should say 
‘aalts,” for in addition to 
sodium chloride—the salt 
we use with our food—the 
sea contains the salts of 
many other metal 
fact, the sea is a ve 
treasure house. There is 
more gold there, for ex- 
ample, than ever’ has been 
mined from the land—about 
a grain to every ton of 
water, Silver is there, too, 
though only in about’ one- 
fifth that quantity, 

‘Thirty-two of the 92 
elements known to exist 
have been found in sea 
water. Scientists believe 
that most of the others are 
there, and await merely the 
development of new meth- 
‘ods of chemical analysis to 
bring them to light. ‘These 
chemicals have been washed 
into the sea from the rocks 
of the land. Every year 
{500,000,000 tons of salts are carried to the 
sea by the American rivers alone. 

‘The water of the ocean is in constant 
circulation; it has its rivers, its akes, its 
seas. ‘These are due to the action of the 
‘sun, which brings changes in temperature, 
in wind, and in the density of the water 


HE Gulf Stream probably is the 

best known example of an ocean 
river, Starting at the Gulf of Mexico, 
this warm flow of tropical water skirts 
the American coast to the banks of New- 
foundland, where it takes its course across 
the Atlantic and divides into two streams, 
fone flowing east toward the Azores, the 
other passing the shores of the British 
Isles and Norway and disappearing into 
the Arctic Ocean, 

‘The waters of the Gulf Stream are 
blue, often in marked contrast with the 
greenish seas through which it passes. It 
exerts a profound influence on the climate 
fon many parts of the world. ‘Thus, it 
carries a comparatively mild climate to 
Scotland, while Labrador, in the same 
latitude at the other side of the world, is 
1a place of ice and cold. Similarly, Portu- 
‘gal, whose coast it washes, is extremely 
temperate, while a corresponding part of 
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How My Speed Rocket Can 
Propel Itself in a Vacuum 


By Prof. Robert H. Goddard 


Head of the Department of Physics, Clark University 


next few weeks, a5 


TT iE plan of, Protensor Goddard to shoot a, small 
‘model ofa high speed moon rocket within the 
‘described in the April issue of 


POPULAR SCIENCE MONTHLY, called forth this ques~ 


tion from many of our readers: 


“Iitow fs fe possible, as Professor Goddard proposes, 
for the rocket to propel itself by successive charges ex: 


'N_ DISCUSSING the high-altitude 
rocket, there is not much question as 


to the long ranges possibl 


if'm high 


velocity of the expelled gases is had with a 


rocket consisting chiefly of pro- 


loding In space? Since the space beyond the earth's 
inonpere eacically a vacuum, what le there for 
sr expel . to push agains 
‘We put this question to Professor Goddard 


himself, 


and he willingly prepared for our readers the follow 


2, in which a blank cartridge is fired ina 
revolver free to turn about an axis, 
shows that the kick occurs also in a 
‘vacuum. 


‘scientific explanation of how he believes his rocket wil 
be able to propel itself in a vacuum.—THE EDITOR, 


‘The gases were prevented from re- 
bounding by being shot downward into 
a tubular tank, Fig. 5, in which they 
circled around and around, being gradually 

slowed down by friction, with 


pellant material. ‘There is, how- xno possibility of thelr rebound- 
ever, much criticism of the ides ing. Another, larger tanks also 
of the rocket propelling itself at was used, in which the gas was 
a height where there is_practi- shot downward into. coil of wire 
cally a perfect vacuum, it being fencing, which prevented  re- 


maintained that there will be 
“nothing for the explosions, or 
expelled gases, to push against.” 
1, Contrary to common suppc 
however, the explosions 
hhave a greater effect in a vacuum 
than in the alr, In fact, if the air 
were very much compressed the 
instead of 
» would have 


tion, 


explosions, 


strong. propulsi 
no effect whatever. 
‘To see this, it must be res 


ward is the gaa 


toward the rear. 


‘8 boy on roller skates 
throws some 


backward, 


reaction, 
Fig. 1. 


forward. 


the reaetion. 


‘VERY one knows 
that a blank cart 
ridge, fired in a revolver, 
produces a kick of the 
revolver; and the ap- 
paratus shown in Fi 


weights 
he will be 
pushed forward by the 

‘as shown in 
‘The faster he i 
throws the weights, the 
faster he yill be pushed 

In a. vacuum, 
the gases from the rocket 
will escape at a high 
‘speed, and the rocket 
therefore. will continue 
to be kicked forward by 


giving 


hus if e 


bound of the gas, 
sults of 60 tests proved 


Tiatthere 0 9m cot 


greoter lifting force of « rocket in 


On the other hand, if a 
blank cartridge could be fired 
in a tank containing air under 
‘& pressure so great that no 
gas could escape, then there 
would be no motion of escap- 
ing gases to give a kick to the 
revolver. 

Ask any engineer if he would 
discard the condenser on his 
engine, in which steam ex- 
hausts into a partial vacuum, 
and replace it by a tank under 


Fig. 


pressure. He will tell you that 
if there wore sufficient pres- 
sure in the tank into which 
the exhaust passes, it would stop the 

ne. ‘The same principle applies to 
the rocket. 


[NQRDER to test, this point, rocket, 
‘chamber was fred in a tank pumped 
down to but 1/1500 normal atmospheric 
pressure. The chamber C, shown taken 
part in, Fig. $, war weighed down by 
ia sakes aed hy, 

ing S, a8 in Fig. 4. When the gases 
wwere fred. downward, the recoil kicked 
The chamber upward, and the rise was 
Tetistered by 2 scratch on strip of 
Smoked glam, G. The apparatus shown in 
Fig, 5 bas been widely ilustrated under 
‘arious titles, but it simply is the device 
used in measuring the reaction in a vacuum. 


Fig. 


a-vacuum than in air at ordinary pressure. 
‘This proof of reaction in a vacuum is 
but one of a number of matters that have 
‘been settled experimentally, and that 
will lead to rather startling results, 


Can you imagine two vast flaming 
ne of thee 8,000,000 times our 


‘other in a 173,000,000-mile path every 
fwo weeks!” Read about this wonder of 
the skies in next month's issue. 
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Swindlers Who Rely on Science 
Mechanical Tricks of the Carnival Bunco Man 


As told to 
Walter B. Gibson 
by a Retired Showman 


JROBABLY you know the traveling 
carnival, A tented city of colored 
canvas booths, blatant music, bawl- 

ing voices, and’ jostling crowds 

Calliopes and mechanical bands blaring 

out their noisy tunes. Flaring lights il- 


refreshment venders, and 
a myriad of sideshows. 
Everywhere noise, hurry, 
‘and confusion. 

Probably, when a earni- 
val has ‘come to your 
town, you've bought num= 
hers ‘on. a prize wheel, 
thrown baseballs at 
canvas-covered cats, oF 
rolled little wooden balls 
down tiny bowling alleys, 
trying to win one of the 
many flashy prizes so er 
ticingly displayed. 

Has it ever occurred to 
‘you how seldom you have 
‘won, or how seldom you 
‘ever haye seen any one 
else win? 

‘The explanation is sime 


ple, While there are 
plenty of honest men and 
games in the traveling 


hows, many of the games of “chance and 
skill” that are prominent features of 
every carnival can be made cunning 
awindles by misuse of the principles of 
science. 

‘Now, a dishonest carnival gamester, of 
“geifter,!" as he calls himself, probably 


doesn't fit in with your notions of a 
tclentist, and yet he is just that, for it is 
by employing the laws of physics and 
mechanics that he fixes his games to re- 
move your chance of winning. He's a 
paychologist, too. He understands the 
‘workings of your mind and uses that 
knowledge to coax the money out of your 
pockets. 

‘The games of the grifter fall into two 


general elassifications—games of chance, 
in which you trust entirely to luck to win 
a prize, and games of “science and skill,” 
in which your chance of winning pre- 
sumably depends on your own ability. 
‘The games of chance usually are operated 


fairly, for here the well-known mathe- 
matical principle, the law of averages, 
makes the grifter a winner. When you 
vwina prize on a paddle wheel, for example, 
there are always enough non-winners to 
pay for the prize and give the operator a 
profit to boot. Yet even in such a game 
the grifter employs his tricks to increase 
is earnings. 


"THE percentage wheel is one of these 
devices that may be 

“galled” or controlled by 
taking advantage of the 
Inw of gravity. It resem- 
bles a paddle wheel, but is 
divided into eight large sec- 
tions, each of which has five 
subdivisions. Correspond- 
ingly numbered sections are 
painted on the counter. 
‘The player places a coin on 
the “lay-down." If thewheel 
stops at the number he is 
playing, he is paid 10 to 1, 
and if his coin is on the 
center subdivision, 3 to 1. With the 
playing price a dime and eight. persous 
are playing, five spins of the wheel pay th 
operator four dollars, from which, by the 
law of averages, his profit will be about 
two dollars and sixty cents. 

But if all the places are not taken and 
the grifter wants to clean up, he deftly 
places a thumb-tack, weighted with a 
drop of lead, on the rear of the wheel 
‘opposite a number that is not being 
played. The weight of the tack causes 
‘the wheel to stop at the ““open"” number; 
consequently, the operator does not have 


‘oaber a leaded thamb:-tack nto the back 
[rth whee opponte a nomber that snot 
being played. Mow he takes advantage 
Ft law of gravity to ake your money 
i "ihows “ia the sidewiew” dingram 


to “pay off,” and the “play” is all profit, 
‘Some towns bar games of chance, but 
allow games of so-called “science and 
skill.” "One of the most popular games of 
this type is the knife rack, where rows of 
attractive looking deerfoot knives line the 
booth, When you pause 
at his stand, the operator 
shows you how easy it in 
to drop a little wooden 
ring over the handle in 
‘order to take away the 
knife as a prize. He sells 
you six rings for a dime, 
Even if you buy a hun- 
dred rings, you never will 
‘win, It is absolutely im- 
possible to toss a ring over 
‘one of the knife handles 
from the ungle at which 
you must throw, for the 
handleshaveslantingends, 
and the knives are turned 
0 that you are throwing 
the rings at the flat end of 
the handle that faces you, 
and not at the point. 


PT HE sitter is a keoon 
eactical paycholo- 
gist. He knows that you 
come toa carnival to have 
8 good time, and that you 
are willing to pay for it. 
‘Take the "three-pin 
game.” All you have to do to win at this 
in to roll a little ball down a miniature 
bowling alley and knock over three ten- 
pins. “If you do it, you get a dollar bill. 
But you never knock down more than 
two, because the two front pins are so set 
‘that the ball passes between them without 
striking both at the same time. If you 
et discouraged but look prosperous, the 
‘operator displays more of his “art, 
using a confederate known as a "capper 


y lOSS0e” 


ETCH UNTIL 


oF a “shill” to lure you on. 
crate can make a perfect shot every time, 
because the operator has set the pins 
closer together for him. 

‘The swing ball game is a notorious gold- 


The confed- 


mine for the grifter. Here a ten-pin 


stands on a counter lined with the in- 
evitable flashy prizes. Beside the pin 
hhangs a bowling ball suspended from a 
frame above, ‘The game is to swing the 
ball to the right of the pin so that it will 
knock the pin over on its re 

turn swing, Purposely faulty 
construction renders the frame 
wabbly, #0 that the operator 
as only to lean against it to 
throw the ball from its course. 
‘The pin also is made lopsided 
and off center to set the game 
against you. 

‘To knock a large canvas 
tom eat from a rack only a few 
feet away with s ball seems 
like an eaxy way to win a prize 

‘but try to do it! ‘The cat 
vaves the rack only when the 
‘shill tries “his Tuck, In this 
cease the gamester uses a little 


physies to cheat you. Inside of the eat is 
a. movable weight. Pushing this to the 
bottom practically: anchors the eat to the 
shelf by lowering its center of gravity to 
its base. When the shill throws, the 
weight is shifted to the center by tipping 
the eat upside down. This raises the 
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scores “grand” 


prizes. These 


‘one or two spikes 
in front of important holes, or else high or 
low numbers are lacking so that only 
‘moderate scores can be made. 

Don't think, however, that the career 
of the dishonest gamester is a bed of roses 
lined with greenbacks. Quite the oppo- 
site, Frequently he is compelled to pay 
big money to grafting officials before they 
will permit him to run his game, or he 
may be forced to pay very high rentals for 
his booth space. 

‘To avoid these hazards a class known as 
“smalltime grifters” has 


x5) 


inco" Nooers (70) 
Nin ange aes 


paratively primitive. 
\ there games is known as the 

string game. ‘The operator holds 
‘a hand full of loose string ends, 
‘which pass over a rack and are 
attached to a shelf full of prizes. 
All you are asked to do is to pick a 
string and take the prize attached to 
it; yet you never get anything but a 


out of sight and reach. 
‘The grifter's ingenuity is shown by 


the way he “rigs” various forms of 
“strikers” that appear to be genuine 
strength-testing machines. 

‘The “high striker” on which the player 
‘swings a wooden mallet to drive a lead 
weight up a long wire track to strike a 
ong, likewise is subject to control by the 


agrifter leans against this trick wire, tight- 
‘ening the track and allowing you to score. 
‘When he takes his weight from the guy 
wire the track becomes slack and the 
weight bumps against the post. When 
the wire is slack, Samson himself could 
pound all day and never hit the bell, 


NOGAMEis too large or too smal to be 
controlled—not even the small “roll- 
down” or “haphazard” games that con- 
sist of glass boxes into which marbles or 
coins are dropped to roll toward a row of 
pockets protected by protruding nails. 
‘These games are “fixed” by a movabl 

row of concealed nails, which may be 
shifted to open or close the winning num- 


i 


One of the games that call for a little 
skill is the red-spot game. You'll find 
this game at almost any carnival. All 
you have to do to win is to drop five 
three-inch metal disks so that they will 
cover a painted circle, It happens, 
though, that the so-called circle is slightly 
lopsided. Some portion of it always will 
protrude unless this bulge is.first covered, 
Only the proprietor of the game can pick 
this out with the aid of « 
y very fine mark that players 
never notice. They fall for 

It because it looks s0 easy. 
‘Yet I would not have you 
believe that all games such a8 
fare mentioned in. this article 
are dishonestly operated. In 
a large number of them the 
house is content to let the 


take its course, 
the tricks of the swindler 
that [have been dealing. 
Phineas 'T. Barnum, who 
‘was the greatest of all show- 
‘men, summed up the lure of 
tthe carnival games in one im- 
‘mortal sentence, ‘There ix 
fone born every minute.” 


Don't join that number by rushing blindly 
into the grifter’s hands. Patronize the 
rides and legitimate booths that you know 
are genuine and the gambling parasite will 
‘uiekly fade away. 
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A Five-Room Homein Three Rooms 


How We Designed a Duplex Bi 


a 2 ae: 


By as 


YEAR or s0 
‘ago, John and 
1, ike many 
another couple, were 
finding the housing 
problem about the 
most difficult one 
with which we had 
to wrestle. We were 
tucked away in 
three rooms and 
bath in a large 
apartment house. 
‘The rent was high, 
‘and other ineonve- 
nniences—particular- 
ly the lack of room, 
freedom, and’ com- 
forts — from which 
John suffered, made 
the conditions under which we lived de- 
cidedly’ unpleasant, 

Now, though, so far as we are con~ 
cemed, the housing problem has ceased 
toexist, We are living virtually rent free 
ina real home with every comfort and con~ 
venience we could wish for. ‘There is less 
work for me; John has all the room and 
freedom he desires, Months have passed 
since last I heard what used to be his 
nightly plea in the apartment: “Come on, 
let's go some place—any place!" 


WHAT, we have done, any other 
‘couple ean do also. The way in 
which we solved the housing problem was 
almost absurdly simple. We built a du- 
plex bungalow. People who live in Cali- 
fornia will know what I mean, But for 
those who live elsewhere I'd better explain 
that a duplex bungalow is a one-story 
building divided into two apartments, 
each consisting of three rooms and bath. 
‘There are separate entrances, and the two 
families occupying the apartments need 
‘meet no more often than their social in- 
clinations direct. Usually the builders 
of the “duplex” occupy one apartment, 
tand the rent they receive from the other 
pays the expenses of the whole house— 
interest on mortgage, taxes—everything. 
Now, fellow Californians and 
‘other people who have heard of 


‘ungalow that Pays for Itself 


‘Tt was I who first suggested the duplex 
as our solution of the housing problem, 
and when I persuaded John to go with 
‘me and look at some, he discovered more 
objectionable features in them than he'd 
found even in our apartment, 


DUPLEX, of course, occupies only 
one lot, ‘Therefore, the only feasible 
arrangement of rooms is one behind the 
other, the same scheme used in the old- 
time “railroad” fats, A living-room in 
front, then a dining-room, then a kitchen, 
‘and a bath in the rear is the conventional 
plan. “Bedrooms” are provided by in 


the world. It took a lot of 
pondering and pencil-chew- 
ing to do it, but we succeeded 
in obtaining all the comforts 
of a five-room apartment in 
three rooms. 

We utilized every square 
inch of floor space and wall 
space. We achieved not only 
the appearance of roominess, but roomi- 
nese itself. Actually we have only three 
rooms; stiil, John and I never are in each 
other's way—we have even a spare bed- 
room when we are entertaining a guest! 


Ee 


Doe ANON 


stalling wall beds that fold back in the 
daytime, in the living-room and dining- 
room, ‘To get from the living-room, say, 
to the kitchen, you must pass through the 
dining-room, for doors opening from one 

room to the next offer the only 
way of walking from front to 


the duplex plan are going to 
say right here that what Joht 
‘did was nothing unusual 
y're going to wonder what 
possible excuse I ean give for 
writing an article about our 
duplex, inasmuch as many 
thousands of them had been 
built and were occupied while 
John and I were still paying 
rent for an apartment. We 
didn't invent theduplex, they'll 
say; hence, what right have 
to herald what we did as an 
extraordinary achievement? 
‘True, we didn't invent the 
duplex; but we did design a 
duplex—the one we are living 
in—that is unlike any other in 


‘was not for Us, 
“Yd just as lief live in a 
tent” were his exact words. 
“I'm used to sleeping in a bed- 
room, and I'm not going to 
sleep in a dining-room for any~ 
body! Another thing—a bath- 
Toom ought to be convenient. 
Tdon't intend walking through 
two or three rooms to shave! 
We'd better stay where we are. 
After looking at these things, I 
find the little old apartment 
{isn’t so bad after 
“To tell the truth, T was a 


little bit disappointed myself. We were 
cramped in the apartment, but the ar 
rangement of rooms in the usual duplex 
seemed to offer no relief from that. Also, 
T couldn't help but admit that the other 
objections John had raised were sound. 


AND then all at once a thought struc 
‘me: JUst because the Foom arrange- 
‘ment in all the duplex apartments we'd 
seen was unsatisfactory, it was no reason 
why our duplex should’ have an unsatis- 
factory floor plan! What was to prevent 
us from designing, a duplex of our own, 
and eliminating the objectionable fea- 
tures? 

expressed this thought to John. 

Ho merely laughed at me. 

‘Who told you you were an architect?" 
he demanded 

Nobody," I said: “but I'm going to 
design a new kind of duplex.” 

‘And I did—and we're living init today. 

Tt wasn’t done as quickly as all that. 
My first rough sketches, I'm afraid, were 
quite impoasible. But there was an idea 
tehind them, and when I showed them to 
‘John, he became so interested that he vol- 
lunteéred to help me, and between us we 
worked out the problem. 

‘The first thing we did was to provide a 
hedroom that was to be a bedroom and 
nothing else. The rear seemed to be the 
logical’ place to put it, so that’s where it 
went. Since the bathroom 
should be convenient. to 
the bedroom, the obvious 
location for it was next to 
the bedroom, #0 that’s 
where that went—toward 
the front of the house, 
Next came the kitchen; 
‘then—well, what was the 
front room to be—living- 
room or dining-toom, of a 
combination of both? It 
was quite a problem, and 
its solution required much 
‘more ingenuity than either 
of us suspected we pos 


sessed. 

‘We decided at Inst that 
the front room was to be 
a living-room, and that 
we'd dispense with a din- 
ing-room entirely. More- 
‘over, we eliminated the 
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describes the general plan of our duplex. 
‘The feature that has attracted the most 
comment from visitors is the breakfast 
nook, which we use for all meals, When 
the double French doors at the living- 
room end are thrown open, the nook be- 
‘comes a part of the living-room, and gives 
an appearance of spaciousness that is 
quite amazing. Closed, the gauze drapes 
‘on the glass doors conceal the table and 
benches from view. ‘The nook then is 
Part of the kitchen, 

‘When necessary, one leaf of the table, 
which is portable, ‘may be dropped, thus 
affording a passageway between living- 
room and kitchen, 


|OHN’S comfort received first considera- 

tion when we planned the bathroom. 
‘Two windows, with a shaving cabinet and 
a large mirror between, and an electric 
light above, give him all the light he needs 
for shaving. A towel cabinet beneath the 
rirror supplies John with a dressing-table, 

Five windows in our rear bedroom give 
{us sulicient reason for calling it, as we do, 
“sleeping porch.” Iti light, airy, quiet 
—has all’ the advantages a bedroom 
should have. ‘The wall bed is easily put 
‘out of the way during the day. 

In the kitehen are drawers and cup- 
boards aplenty. A “cocler”—a tall cup- 
board with heavy wire shelves, vented 
top and bottom, holds vegetables, mill: 
and similar supplies, ‘There is a builtin 
froning-board that folds down near the 


‘we have a guest, it can be- 
come a bedroom at night. 
‘Yet the bed turns easily out 
of ita closet on its heavy 
door, and behind it appears 
a roomy, ventilated, elec- 
triclighted dressing-room. 
‘There are clothes “hooks, 
ample shelf space for suit- 
ease, and a full-length mir- 
ror on the inside of a door 
that leads into a service hall. 
‘That service hall we regard as the 
crowning achievement of our venture into 
‘architecture. Probably 
‘more than any other fea- 
ture of our duplex, it 
makes the apartments— 
ours and our tenant's— 
real homes. And very 
‘easily, too, we arranged 
for it, once the idea of 
providing a hall occurred! 
We merely cut a 
fourfoot strip from the 
inner side of kitchen and 
‘bathroom — space that 
‘could be spared easily— 
‘and behold! there was the 
hall, with a door leading 
into each room! No neces: 
sity of crossing one room 
to reach another! At the 
fends of the hall are French 
doors, admitting light 
whether closed or open. 
‘That, in a few words, 


white-enameled gas-range, allowing plenty 
of room for ironing. 

‘We also have supplied abundant closet 
room. The dressing-room behind the 
wall bed of the living-room supplies an 
admirable clothes closet, ‘There is a linen 
<loset in the hall, also a broom closet large 
enough to contain the entire cleaning 
equipment of the apartment. We have a 
rear porch, containing a wash tray. There 
fare inside steps to the small cemented 
basement, and an automatic gas-heater 
that supplies hot water in kitchen, bath, 
and wash tray. A combination bookease 
and desk is built into the living-room, 


JF XOU'RE tred of paying out rent, 
or desire to live in your own home 
for any other reason, I commend to you a 
duplex bungalow of the kind that John 
and I built, If the duplex plan has not 
‘yet reached your section, don’t discard it 
for that reason. Maybe you can start the 
style in your town and win fame for your- 
self while you are building your home! 
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Insect Hobgoblins of the Tropics 


Midget Tree-Hoppers Show 
Nature in Fantastic Mood 


his om, India, suggests turkey 
ancing. backward. has an anvil shaped 
{ramp on its back. "Underneath are the wines 
Extmelopsts have ot been abe to tl why 
these spesimens Need horns that seem to be 
caiy tbe way "hen oper ar oe ea 
at change ‘art nats stage. 

he, amaringly unc power of alter 

Fig their shape and’ sic from day to day 


‘creature is even more clumsy in its movements 
than some ‘of the ‘other awkward tree hoppers 


“ 
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{o the laboratory of the U. 8 Bureau of Chemistey—making excellent tes from the leaves of the wild exssina plant 


- How Chemistry Is Feeding Us 


‘ORE and mor 


application. of scientific. know! 
aspect of productive industries. 


Working In his laboratory to suppl 


‘i 
nd improved quality without which the teiumphs of 


the engineer would be impossil 
In every direction eager ex 
of new discoveries. In 
lay called 


HERE used to be 

“The Old Homestead” that was 

very popiilar. In it Josh Whiteomb, 
‘4 aweet-natured and unsophisticated old 
farmer from Swazey, N. H., went to 
New York to look after a boy. The 
marvels of the great city had their effect 
on him. Having written home, he asked 
@ passing stranger to direct him to the 
post-office so that he might dispatch his 
letter. ‘The stranger pointed out a mail- 
ox, and said if he deposited it there it 
would surely reach its destination. 

‘The farmer followed the 
advieo; then, turning slowly 
‘away, he exclaimed, “Now, 
bby gracious, I suppose that 
letter is halfway up to 
Swazey!" 

Now we, who used to 
chortle at the credulity. of 
the old man in the play, 
very often are like him 
when the talk is about 
science, ‘There are some of 
tus, for example, who be 
lieve that we soon shall have 
all our food made in chem- 
ieal factories out of air and 
water and carbonic-acid gas; 
that even farming soon is to 
he a thing of the past, and 
that chemically prepared 
food will come to us in tab- 
lets that we shall nibble. 


ible. 


w re he word Ie com 

‘that a startling and almost incredible degree 

i je has changed the 

ck of our ‘modem 
‘engineering and. mechanical marvels, our autor 

skyscrapers, airplanes, and bridges, stands the aclentist. 


rimenters are on the track 
ing ways (Co eliminate waste 


to realize to 


materials of new, 


By Ellwood.Hendrick, Sc.D. 


ally. ‘The farm is not to be supplanted 
by the chemical factory, although the 
farm already Is beginning to draft the 
chemical and biological laboratories for 
its own purposes. 

Even if we chemists could make up 
tasty and nutritious foods out of in- 
animate matter, instead of out of things 
that have been’through the processes of 
life, out of things that have grown on the 
farm—and it's a fact, we don't know how 


in the production of power, they are searching radio- 
rand the. atom f 

meet the world's demand or food, they re 

‘new methods of Increasing. the productivity 

oll and of eliminating waste effort on the 


ew sources of energy. Likes 


the 


able to make the food for the world in 


factories. We should require coal or 
water power or fuel oil, while the plants 
and trees use the power of light direct 
from the sun for their growth. We eannot 
use light for power. Every green leaf has 
tus beaten in this respect, 

‘Again, our internal organs are #0 con- 
structed’ that if we undertook to live on 
tablets without the necessary roughage 
‘oF coarseness of food, they would collapse 
and the whole world soon would come 
down with an international 
bowel complaint. Let’s keep 
our feet on the ground. Men 
of science have to do to. 


UT don't be 

pointed. Science, w 
ing along ‘practical’ I 
already is _accomplis 
amazing things in solving 
‘our food problems. Con- 
sider, for example, the prob- 
Jem of obtaining nitrogen 
fertilizer so vital to our 
farms. Four-fifths of the 
air is nitrogen and_plants 
must have nitrogen in com- 
bination—fixed nitrogen, as 
it is called—to grow. Now 
nitrogen fertilizer from the 
air already isbeing madeon a 
largescalein Germany. Also, 


‘These notions are mere 
guesses, unsound economic 


Dr. A. Larson, of the U. 8. 
Government's Fixed Nitro- 


gen Research labucatory, has worked out a 
process that is nearly doubly as effective 
as the German method. 

‘Another problem in connection with 
fertilizers is that of mixing them. Farmers 
hhaven’t been able to do this very well, 
and so have paid freight on 20 per cent 
fertilizers mixed with 80 per cent gypsum 
orearth. But the farmer is coming around 
to mixing the necessary chemi- 
cals himself. ‘Think of his saving 
‘on freights when he does! 


GAIN, instead of making 
“superphosphate” fertilizer 
out of finely ground phosphate 
rock and sulphuric acid, one eon- 
cern is extracting the phosphoric 
acid from the rock, avoiding the 
waste by washing, using the 
ean as well as the rich rocks, 
and getting the pure white 
crystals available for use. 
‘Humus, the result of decayed 
vegetable’ matter in a state of 
very fine particles, is another 
product greatly needed by the 
soil for the vigorous growth of 
plants, Now the prospect is 
fair that within a few years the 
sewage problem will be solved. 
‘That is, the sewage of cities and 
towns, "instead of polluting 
streams and threatening public 
health, will have all greaso 
separated from it, because grease 
destroys the fertility of soil. It 
then will be divided mechanic 
ally between fluid and solid, the 
fluid chlorinated and rendered 
wholly harmless, so that it does 
no damage even to the fish in 
the streams, ‘The sludge, or 
solid will be so treated and dried 
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ideal humus, fairly rich in nitrogen. 
‘Straw now is burnt as waste on the great 
wheat farms. 

Such seientifie feats demonstrate how 
much may be expected from our chemists 
in making food indirectly from waste 
‘stuffs. So also does the way in which 
earbon-dioxide from the stacks of blast 
furnaces is being piped to farms and 
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principal constituents of the plant, giving 
back oxygen to the air. In iron blast 
furnaces the exhaust gases contain large 
‘quantities of earbonic-acid gas that put 
out fire, together with other gases that 
will bura. It is profitable to separate the 
carbonic-acid gas from the others, using 
tthe latter as fuel. But instead of wasting 
the carbonic-acid gas, it can be flooded 
‘over neighboring truck gardens, 
and thus cause a luxuriant 
growth of vegetation. 
Industrial alcohol works also 
produce vast quantities of this 
gas, and it may become profit 
able to produce it locally if 
limestone is available and if 
near by is some industrial estab- 
lishment that produces a waste 
acid. 


0. MUCH for making the soil 
more productive. In the 
meantime it is well to bear in 
mind, to the eredit of the Ameri- 
‘ean farmer, that in the 20 years 
following 1900, he not only fed 
and clothed the American peo- 
ple, but exported wheat and 
other grains, allayed 
in China and Russia; 
despite the fact that at the end 
‘of the period he was cultivating 
11 per cent less acreage than at 
the beginning, with 83 per cont 
fewer persons to work for him; 
for within that time some 4,000,- 
000 workers transferred ‘their 
activities from agriculture to 
industry. We mustn't kick if 
the farmer ix a. little slow in 
adopting some improvements, 
He is short-handed. 


that it becomes an odorless, in- 
offensive, low nitrogen fertilizer 
that is ideal for mixing with 
‘other chemical 

Another very’ valuable source 
‘of humus will come from a process under 
development at the Rothamsted Experi- 
ment Station in England, Straw, chaff, 
stalks, and other farm waste is fermented 
by means of a special enzyme, or yeast, 
and in two or three months turns into an 


‘80 made to increase the yield of erops. 

‘The leaves of plants and trees take in 
water vapor and carbonic-acid gas from 
the air and by a remarkable chemical 
Process, using the light of the sun for 
‘energy, resolve these two vapors into the 


One important means of con- 
serving the food we produce lies 
{in canning. ‘The American Can- 
ners’ Association maintains a 
large research Inboratory in 
Washington where improve- 
ments in factory methods, in the taste 
and keeping qualities of food products, 
and the avoidance of waste, are worked 
out. Canning alone saves a vast tonnage 
of fruits and vegetables every season, 
(Continued on page 131) 


Values, aod deficiencies are remedied, with Une object of maling each aie 
(trend » pecfectiy bolanced ration of food. ‘The woman in the picture 
Sting the anh of burnt Cour ia a New York Sour rll end is ‘one 


(Fa large stall of expert chemists who are regularly employed by the sill 
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Practical Science in the Making 
A Review of Recent Discoveries and What They Hold for You 


ARBON dioxide, or car 
Tonie-acid as, may. b 
described us the “smoke” 


of the body fires, We exhale it 
from our lungs ax “waste” after 
the oxygen we have previously 
absorbed has been utilized in th 
‘burning” process that replen- 


inhes the tiauex, It is earbon 
dioxide issuing from many lungs 
that causes theaters and similar 
aaathering places of many people 
to become “stuffy.” Carbon 
dioxide will not sup imal 
life, In fa ration 

in the 


itself asphyxiate, is more potent 
than fresh air or even oxygen in 
revi ally asphyxiated 
persons. And quite as astonish- 
is the augges 
this gas ean be used to cure tuberculosis, 
‘The value of earbon dioxide in eases of 
suffocation is made known by: Professor 
‘Yandell Henderson, of Yale University. 
‘The gas is normally’ present in the lungs 
\dblood where, Professor Hendersonsays, 
necessary to stimulate the nerve cen- 
ters that control breathing. Fresh air or 
pure oxygen administered to a vietim of 
aasphy-xiation, he asserts, tends to depress 
the nerve centers of respiration and make 
breathing more difficult instead of improv- 
ing it. 


OR is this merely a theory, for Pro- 
Nite estas 

Dr. iW. Haggard, 

breathlogapparaton that 
mnuer "about five percent a carbon 
Clonie inthe ar wupplied to a mulated 
Daron, "The eflect aad to be a remark 
Ei imalstion of fesetboa, eo mich 20 
that viens of iluminating’gun, carbon 
rmonoaide and. emake, and surgical pee 


tients after anesthesia reco 
entirely in a few hours 

Dr. H. J. Cooper, tubereu- 
losis authority, of ‘Denver, 
Colo., asserts ‘that carbon 
dioxide may furnish a cure 
for tubercul Experi- 
ments with thousands of 
animals, according to 
Doctor ‘Cooper, show that 
the growth of tubercle ba- 
cilli is arrested by three per 
ent carbon dioxide, while 
the bacilli are killed by 15 
er cent. 

tis Doctor Cooper's sug- 
gestion that the injection of 
earbon into the blood, in 
quantities so minute that 
the tiny blood vessels will 
not be blocked, will result in 
the depositing of carbon in 
the Iungs and consequent 


cient to ill the germs of tuberculosis, 

Remarkably enough, at just about the 
time that Doctor Cooper was making 
this announcement, from the Pasteur 
Institute in Paris came word that Pro- 
fessor Albert Calmette, assistant director, 

ited tuberculosis expert, was ready to 
demonstrate an anti-tuberculosis vaccine 
to the development of which he had de- 
voted 20 years, 

‘This is not a tuberculosis cure. All that 
Professor Calmette promises for his 
preparation, which he calls “BC G," is 
hat it will’ prevent the development of 
tuberculosis germs in persons who are 
inoculated with it, 

‘Tuberculosis is one of the few 
germ diseases that medical 
science has not yet conquered, 
Efforts such as ‘those just do- 
scribed, however, undoubtedly 
will result in the control and 
‘eventual elimination of it, 


Gun Ejects Airplane 
SHOOTING an airpiane out o 
‘run probably sounds Tike 
some imaginative novellas ag. 
gestion, yet just exactly that 
Was doe in a-acentiic tat of & 
new method of putting sierat 
Into ‘fight, conducted “a few 
‘weeks ago ut the Naval Air Sta- 
Hon, Washington, D. C. Before 
Jong this may become the stan- 
Gard method of launching ait 
p decks, 
iaced on small 
racks that end 
Platform on top ofa batle- 
ship's turret. "The car is cor- 
poced by esate ot pelleyn With 
Bpitentoclosed ina gure 
‘When the gun in fired, the 
is driven forward, pulting the ear 
almoat instantly into a speed of 


60 miles an hour. At the end of the 
tracks hydraulic and spring buffers stop 
the car, and the plane is catapulted 
off, continuing under its own power. 

‘This method is said to be superior to the 
compressed-air catapults previously used. 
‘The plane continues its fight with no drop 
in altitude, probably because a charge of 
powder supplies greater momentum than 
the compressed air. 

‘Also, it permits the launching of planes 
one after the other as fast as the gun can 
bbe reloaded and the planes set on the ear. 


‘A New Helicopter 


HE British Government, according 

to recent reports, is making a deter- 
mined effort to develop a practicable 
helicopter. Several British inventors 
have tackled the problem under the 
auspices of the Air M 
them, Louis Brennan, 
devised a machine th 
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tion until recently, when the American 
Geographical Society established a school 
for explorers in New York City. Dr. Ham- 
iiton Rice, well known South American 
‘explorer, conceived the idea of the school, 
and is its director. 

‘The scheme of instruction will be en- 
tirely practical, based on the experience 
of noted explorers. Of course, in the 
country around New York, where field 
instructions will be given, ‘the students 
will not experience the rigors of the jungle 
or the arctic regions, but the conditions of 
actual exploration will be simulated as 
‘well as possible. ‘Thorough instruc- 
tion will be given in surveying, map- 
ping, and field astronomy. 


Science Finds a Way 
OME time ago scientists from the 


ological station 


perfect control. 
‘Tests of the machin 


have been made in 
secret, 
Despite precautions, 


word has been received 
that the machine is ea 
pable of rising 25 feet or 
more, hovering for a con- 
siderable period and land- 
ing unhurt, 

"The Brennan machine 
has not been tested in 
horizontal flight. 


Explorers’ School 


FOR explorers, experi. 
‘ence always has been 
not only the best, but the 
only teacher. No college 
offered a course in explor 


‘lore’ acid, formaldehyde. seetone: aod 


what 
between changes in the sun's heat 
‘and. our weather. 

Elaborate mathematical caleula- 
tions were performed mostly at night, 
for during the day the scientists were 


to discover relation exists 


in making observations. The 
Pe lamps and candles that 
‘were the only means at hand for sup- 
plying light for the night work were 
‘unsatisfactory to scientists who were 
accustomed to working in well 
‘equipped laboratories. ‘The necessity 
for electric lights was apparent—but 
how were they to get them at the 
peak of a desolate mountain? 

Recently they found a way. They 
built a windmill, installed a dynamo 
and storage batteries, and now their 
‘observatory, hundreds of miles from 
the nearest’ inhabited place, is as 
‘well lighted as if it were in the heart 
of civilization. 

‘Thus does science triumph over 
obstacles large and small 


a7 


‘one et other ertronomical 
‘Shervateriey, ie has beet 
Setermined. that ‘the aie 


Reducing Weight 


"TOUT persons, anxious 
to “reduce,” usually 


make a special point of 
avoiding sweets, This is a 
mistake, according to Dr. 
James MeLester, of Bir- 
mingham, Ala., who sayx 
that sweets offer a valu- 
able weapon to those who 


Doctor MeLester, is the usual cause of 
corpulence, and a'slim diet offers the ob- 
vious remedy. A scant meal, though, he 
says, does not seem so seant if brought to 
an end with a dessert, and he recommends 
the practice of following lean meals with 
sweets as an aid to perseverance with 
“reducing” diet. 

However, he advises against attempting 
to reduce the weight too rapidly. "A loss 
of three to six pounds a month,” he says, 
“when continued sufficiently long, obvi- 
ously will bring the weight to any desired 
figure.” 


Radio Storm Warnings 


GTORM warnings for ships sailing the 
northern seas shortly will be available 
from four radio stations to be established 
in Greenland by the Danish Parliament. 
One of these will be erected on the eastern 
coast, the others on the western coast. 
‘The eastern station, at Angmagealik, 
will be especially useful for meteorological 
‘observations, because of its location in the 
path of storms that sweep the coast, 
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Money Cleansed by 
a Washing Machine 


HE term “filthy Iucre”” 

hhas been banned from 
the English language as far 
as a certain Los Angeles 
hotel is concerned, by the in- 
stallation of a coin-washing 
machine in which all money 
received by the hostelry is 
cleansed before being re- 
turned to the guests in the 
form of change. 

‘A rule is in effect in this 
particular hotel that no 
money that has not been 
washed and made sanitary 
and new in appearance is to 
bbe given out by eashiers, wait 
ers, and other employees to 
the hotel guests. 


the ured coins are cleaned in 


Compact Stereopticon Uses Rolls of Film 


UNUSUALLY compact and cary to 
‘operate is a new type of still-picture 
projector that uses miniature views on 


The new a 


opticon, showing lem rolle 


Small Hand Tiller Useful 
for the Home Garden 


FPOR breaking up clods of earth and 
smoothing the newly dug garden 
surface, a new garden hand tool, known 

Itshould be 


has been invented. 


action, 
‘The pointed front of the tiller ean be 
used for making a furrow for seeding. 


“This hand tool Barrows the soil 


strips of film similar to motion-picture 
film, instead of the usual cumbersome 
glass plates. Each film strip contains 
from 80 to 500 pictures. 

‘The projector is 1014 inches in height 
and weighs only 433 pounds. It uses a 
‘standard incandescent electric lobe, 

‘special resistance cord that makes 
adaptable to any electriclight con- 
nection. 

By means of a special insulating device 
tthe film is protected from the heat af the 
lamp so that a single picture may remain 
‘on the screen for hours. Or, if desired, 
more than a hundred pictures can be 
shown in a minute. 


A Telephone for the Deaf 


ISE of the cheekbone as a conductor 
to the auditory nerve, coupled with 
the amplification of speech, is reported to, 
be the secret of a telephone for the deat 
that has been put to test use by the Sas- 
katchewan Government Department of 
‘Telephones. 
It is reported that persons who have 
been unable to hear for years have been 
able to hear long-distance calls, 


Garden Table Folds 
like Umbrella 


AN INGENIOUS, table 
intended for garden use 
or for card games in the 
house, folds into space 
bout x foot long and three 
inches wide. ‘The collapsible 
canvas top of the table folds 
fon the principle of an um- 
brella, by the sliding of a ring 
carrying umbrellaclike ribs, 
‘The longer ribs are straight, 
to make the top of the table 
at. 

‘The center post of the table 
‘comes in two sections, held in 
position by a slot in one sec- 
tion in which pins in, the 
other section engage. ‘Three 
spreading legs of tubing are 
attached to. an aluminum 
asting at the foot of the center post 
These legs are all the same length, but of 
three different diameters so that they ean 
{it one inside the other. To a collar on the 
center post are attached four rings that 
serve to hold drinking glases in the 
event of the table's being. requisitioned 
for eard-playing. 


The folding table rea 


Wooden Catboats Built on Concrete Forms 


N_ EASTERN manufacturer of a 
oats uses a conerete form on which 
assemble them, thus cutting his finish- 
ing time in half and assuring complete 
uniformity. = 
Slots in the con- 
crete are provided 
for the cross pieces, 
to which are nailed 
the centerboard, 
sides, and bottom 
boards of the boat. 


‘The block not only 


provides a solid 
working base to 
hammer against, 
but enables the 
builder to keep the 
construction uni 
form and true 
without the meces- 
sity of constant 
measurement. The . 
concrete form 


‘weighs about seven tons. ‘The completed 
hhoat is 15 feet long, six feet beam, and is 
designed to earry a 
square feet of sail. 
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New Locomotive 
Has Diesel Engine 


HE first electric locomo- 
tive to use an oil engine 

of the Diesel type to drive a 
generator supplying electric 
power for the driving wheels 
hhas been completed by the 
General Electric Company 
sand the Ingersoll Rand Com- 
pany. It is designed for 
switching service and con- 
sumes from 20 to 26 cents 
worth of fuel an hour. This is 
approximately one-third the 
cost of coal used by an ordi- 
nary steam switching engine. 
‘The 300-horsepower, six- 
cylinder oil engine is directly 
connected with a 200-kilo- 
watt generator. Four electric 
motors are used, one for each 
of four axles, providing remarkable flexi- 
bility. Sufficient fuel for 48 hours’ continu- 
ous switehing service can be carried, and 


there is no smoke, Like an auto, the en- 
gine need be operated only when the 
locomotive is being used. 


This Machine Cuts, Binds, and Shocks Grain 


A MACHINE that not only cuts and 
binds grain, but deposits the bundles 
in shocks, has been developed for use in 


rain fields, ‘The shocker is attached to 
the binder’ in place of the customary 
bundle carrier. 

From the binder the grain is taken by 
means of an elevator to a basket consist 
ing of two separate cone-shaped parts 
supported at the apex. While one section 
fof the basket is in a vertical position 
being fled, the other parti carried ork. 
ontally. 

In setting the shock, the operator en- 
snaes lhc that dotves the, upright 
member down on the sheaves, and mo\ 
the basket backward at the same rate the 
machine is moving forward, thus placing 
tthe butts firmly on the ground in an up- 
right position. As one portion of the 
basket is setting the shock, the other 
turns into position for receiving new 
grain. 

‘The shocker is graintight and is said to 
‘save enough loose grain in one year to pay 
for itself. It has few moving parts and 
its life is said to be twice that of an ordi- 
nary binder. 


Salt Lake Man Has a Back-Yard Gas Plant 


WHEE deiling a well to obtain @ 
supply of drinking water, a resident 


‘on the outskirts of Salt Lake City, Utah, 
struck instead a well of natural gas. So he 

connected a 300- 
gallon tank with 


the xs flow and 
now uses it for 
heating, lighting, 
‘and cooking. 

‘The tank, which 
holds a day's sup- 
ply, fills within an 
hour, and the 
light and heat his 
home without the 
fear that a gas 
‘company will shut 
his meter if he fails 
to pay his bill. 

Other residents 
of the neighbor- 
hood have drilled 
seeking similar 
wells, but thus far 


without success. 


Automatic Teller 
Takes Deposits 


N_ AUTOMATIC teller 

that, receives paper 
‘money deposits and issues 
receipts for them is a new 
device designed to encourage 
saving among industrial em- 
ployees. Bills of one-, two-, 
five-, or ten-dollar denomi- 
nations are put into thelr 
proper slot. " Pushing the 
handle directly beneath the 
slot. produces a correct, ro- 
ceipt for the money, which 
drops into a regulation safe 

iow, 

‘The machines are placed in 
industrial plants, where de- 
posite may’ be made at. any 
time. “At the close of each 
workday the eash deposited 
by all employees is taken from the man 

by 
‘There each employee is given 
‘redit for the amount of his deposits when 
be shows his receipts. 

‘The device is sald to bring in many new 
savings accounts and increase deposits 
sreatly. 


“Making « deposit in the machine 


Bathing-Cap with Goggles 
Designed for Divers 


FOR se by swimmers who wear glasses, 
and to permit a diver to see under 
water and still keep the water from his 
eyes, ears, and nose, an elastic rubber 
bathing-cap with goggles and coverings 
for the nose and 
ears has been in- 
vented by A. G 
Johnson, of Wash- 
ington, D.C. 

The’ cap is so 
constructed that it 
prevents the en- 
trance of water, 
yet allows the 
‘wearer to breathe 
freely through the 
mouth and. talk 
without removing 
the headpiece. 


Novel bathing-cap_ 
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Bird Is Model for Airplane Helicopter 


AL NOVEL model of a helicopter air- 
plane, which the inventor claims will 
curry four times the weight of present 
types with one quarter of the power, has 
‘been patterned on some of the mechanical 
principles used by birds in The 
"upper and lower wings slope forward until 


they meet in a horizontal edge that 
cleaves the air. 

By opening the V-shaped wings and 
slowing down the motor, the inventor, 
Dr. H. T. Randle, of Lawrence, Kan., 
says the machine can land on any 
roofed building. 


Ornamental Lighting Posts 
Reinforced by Tin Cans 


“THE driveways and walks of San 
Antonio, Texas, are literally lined 
with tin eans, but not so that one may 
notice; for the cans are embodied in the 
electric-light posts. 

Park Commissioner Ray Lambert orig- 
inated the ingenious method of utilizing 
much of the city’s waste tin-can output 


i 


by using them for reinforcing ornamental 
concrete posts, as shown in the illustra- 
tion. Conduits through the center of the 
posts carry the necessary wiring. The 
addition of a globe at the top completes 
‘an economical and ornamental lamp-post. 


Pigeons in Flight Whistle 
Concerts in the Sky 


ODE of the queerest orchestras in the 
‘world plays music up in the sky. 
‘The players are members of a flock of 
pigeons, carrying various kinds of light 
air whistles attached to their tails by fine 
‘The originators of this unusual idea 
are the Chinese, Flocks of the birds 
carrying musical attachments are sent 
through the air to provide a unique and 
melodious aerial concert. 

"The musical instruments used are of 
two different types—bam- 
boo tubes, and gourds 
‘with tubes attached. They 
fare Tacquered in various 
colors and fitted with 
mouthpieces that are oper 
ated by the rapid pas 
sage of the bird 
through the air. 
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Giant Lobsters Caught off the Jersey Coast 


crdinary fla trap that they had been 
robbing. 

When engaging in formidable combat 
lobsters are endowed with the ability tu 
eave one or more claws in tight grasp of 
the enemy in order to esea 


"TW of the largest lobters ever caught 
‘were taken recently from their deep- 
sea haunts and placed on exhibition in 
the New York Museum of Natural His- 
tory. 

‘The largest specimen weighed 34 
pounds, was nearly three feet long, and 
was estimated to 


The lost 


bbe 60 years old. It 
‘carried many sears 
‘on its body from 
fierce marine com- 
bata. ‘The smaller 
one weighed 28 
pounds. 

‘The haunts of 
these two subma- 
rine marauders 
were off the High- 
lands of New Jer- 
sey, where their 
enormous strength 
and size enabled 
them to destroy 
and rob traps that 
were too small to 
catch them. They 
were finally 
brought to the sur- 
face clinging to bi 
the outside of an 


The two great lobsters compared in sive with « sin-year-old boy 


Duplicate of the Tower of 
Babel Unearthed 


THE remains of the grest tower of Ur 
of the Chaldees in lower Mesopo- 
tamis recently has been unearthed, 
a cles i 
sister monument, the Tower of Babel, 
looked like when’ they were built. ‘The 
Ur remains are more than 4000 years old. 
Ancient ruins in the vieinity go back to 
the dawn of history, and are among the 
‘earliest buildings known. 

‘Two hundred natives were engaged in 
digging, the work being earried on jointly 
by the British Museum and the Museum 
of the University of Pennsylvania, Earlier 
excavations brought forth clay cylinders 
with inscriptions in which Nabonidles, the 
last king of Babylon, told of finishing the 
tower, left unfinished by two kings of Ur, 
at about 2300 n.c, 

‘The tower is solid throughout, with 
‘rude bricks inside covered with a facing 
‘of baked bricks laid in mortar, Reed 
‘mats dipped in piteh were laid between 
the bricks. ‘Three sides of the tower are 
perpendicular, On the fourth huge stairs 
lead to the summit, As each brick bears 
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A MINIATURE working model of « 
motorized hook and ladder, filed 
entirely by hand out of brass, recently 
‘was constructed by a fire captain in the 
Jersey City, N. J, fire department. It 


Exeavated ruins of the great tower of Ur, showing staleways leading to the summit 


‘the royal stamp, it is a simple matter to 
trace which kings had taken part in the 
building. 

‘This is believed to have been one of 


‘many towers supposed to be imitations of 
the hills where the Sumerians worshipped 
their gods before they settled in the 
‘Tigris and Euphrates valleys. 


Three-Wheel Fire-Truck for Small Towns 


NEW German fire-engine combining 
‘2 hose eart and a small hook a 
Jndder has only three wheels, one in front 


and two at the rear. A gasoline motor 
supplies the motive power. "There is seat 
ing space for three men. ‘The apparatus 

‘was turned out by. 


Tt was designed es- 
pecially for use in 

all towns and 
villages wher 
elaborate and ex- 
pensive equipment 

unnecessary. 
ince two fire-en- 
gines are combined 
in one, the cost. of 
fire protection for 
‘small communities 
is practically cut 
in half. 

‘The trieyele ma- 
chine is said to be 
remarkably speedy 


and easy to oper- 
ate. 


Miniature Fire-Engine Filed from Brass 


‘was modeled after the first piece of motor 
equipment installed in the department, 

Practically every part of the real ma~ 
chine is embodied in the miniature, the 
only difference being that an electric 
motor is used instead of the gasoline en= 
izine employed in the original, 


Smallest New York Store 
only Two Feet Wide 


HAT is said to be the smallest store 
in New York City, if not in the 

world, recently was opened for business by 
a locksmith, machinist, and electrician, 

"The width of the shop is 24 inches. “It 
is so small that customers eannot enter, 
and business is transacted through the 
window in the front door. 

"The owner leaves by a door at the sid 
that forms one wall of his unique ext 
lishment. 


Cow Bones for Chinese Game 


HREE carloads of shinbones from 

cows slaughtered at a Chieago pack- 
ing plant recently were shipped to China 
for use in manufacturing the popular 
tile game. 
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Cutting Steel with a Torch under Water 


AT A scientific exposition in Paris re- 
cently was demonstrated a method 
for cutting steel under water with a torch. 
‘To the usual oxyacetylene torch is added 
‘4 supplementary system of compressed 
air. ‘This blows the water away from the 
mouth of the torch sufficiently to permit 
the oxyacetylene gas and its electric are 
to function as usual 

‘The diver carries the torch down with 


him on his descent, one end of its supply 
tubes being connected with a barge 
above. When the torch is removed from 
the cutting surface, the flame is cut off. 

‘The effectiveness of the method de- 
pends on the depth of water and the 
thickness of the metal plates to be cut. 
‘As the depth increases, the pressure of 
‘compressed air must be increased greatly 
to maintain the force of the eutting flame. 


New Stethophone “Broadcasts” Heartbeats 


HROUGH the invention of a new 
human 


electric stethophone, 
heartbeat now may 


through a great number of instruments to 
listeners several feet away from the sub- 
ject. The new machine amplifies the 

sound of the 


heartbeat three 
times, 

‘The electrical 
apparatus that 


does the amplify 
¢ is moved on a 
wheeled table sim- 
lar to a tea-table 
Tt was demon- 
strated not long 
‘ago before 500 doc- 
tors attending the 
convention of the 
American Medical 
‘Association in Chi- 
‘cago, and promises 
soon’ to become a 
regular part of hos- 
pital fittings 


The Spectrum in Industry 
once used only by 


E om is bexinning to 

’ vart fn American fc 

. lopment of method 

= of metals method 

‘Bureau of Stane 

umber of industries 

aie new ain detecting 
Sin metal product, 

! cen ume with succem 
<5 of boiler explosions 
e purity, standards 

tino, rhodium, 


Subway Coin Machine Makes 
Change Automatically 


ONE of the latest devices to expedite 
the movement of erowds in trans- 
portation is an automatic coin-changing 
machine introduced by a New York City 
rapid transit company, Without the ai 
of an attendant, it is said to change dimes, 
quarters, and ‘half dollars into nickels 
more rapidly than any human change- 
maker could do it 
‘The photograph below shows Frank 
y, president of the transit company, 
ing one of the machines which, 
tually will be installed in 806 
subway stations in which about 1200 
attendants now are employed, 
Simplicity of operation is one of the 
valuable features of the machine, At the 


top are three slots, marked 10, 25, and 60 
cents. Above these is the instruction: 
“Insert money here.” When the specified 
ccoin is deposited, the correct change for it 
is deposited automatically in a corre- 
sponding receptacle below. 

Beneath each slot is a iens that mag- 
nifies the deposited coin four times, #0 
that the coin may be seen both by passen- 
gers and by the attending guard, ‘This is 
to aid in the detection of slugs or counter= 
feit coins. 


An Automatic Nailer 


GREATER speed. and convenience in 
nailing roofing is provided by a de- 

ice that automatically places nails up to 
114 inches long in position to be driver 

‘The machine consists of an iron frame 
holding a nail box from which the nails 
are fed down an inclined carrier 

A catch holds each nail in position for 
hammering. 


Miniature Tunnel Built for 
Lighting Tests 


‘0 DETERMINE the most effective 

way of lighting the twin vehicular 
tunnels now being built under the Hudson 
River, engineers of the Westinghouse 
Lamp Company recently constructed a 
miniature model of a tunnel section, 
“complete to the tiny automobiles repre- 
senting vehicular traffic, 

Ample light without either glare or 
sharp shadows was the desired goal. 
After numerous experiments with the 
model, specially designed reflectors were 
set in iron boxes embedded in the wall on 
each side near the eciling, the light being 
directed downward at an angle of 20 
degrees. With the addition of diffusing 
lass covering the reflector mouth to 
prevent glare, this arrangement solved 
the problem, 

‘Two thousand of these special lighting 
units will be used, spaced at 20-foot inter- 
vals, Illumination three times greater 
than that on the average city street at 
night is said to have been achieved. 

‘The model is on a seale of one inch to 
fone foot. It represents a tunnel seetion 
120 feet long, being itself 10 feet long and 
29 inches in diameter. The exuct intensity 
of light to be used in the real tunnels is 
used in it. Signs around the mouth of 
the model explain the engineering fea- 
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(Cross-section of model vehicular tunnel, showing lighting, ventilating, and condull o7 


tures of the tube, chief of which is the 
ventilating system. 

This, designed to meet the special 
difficulty of exhaust gas, supplies fresh 
air through flues {rom a’ large duct be- 
neath the roadway and removes vitiated 
air through ports to an equally large 
duct above the roadway” 


Each of the twin tunnels, one for east 
‘and one for west traffic, will have room 
for two parallel lines of automobiles, the 
roadway being 20 fect wide. One side 
will be for slower vehicles, like trucks. 
Each tunnel will be 134° miles long, 
‘They are expected to be ready for use 
early in 19: 


This Simple Pocket Catch 
Safeguards Your Watch 


CATCH with two tiny metal fingers 

secreted at the top of the trousers 
watch pocket has been devised to guard 
timepieces from slipping out and dropping 
to the floor when the trousers are hung 
upside down. 

A neatly concealed spring base plate is 
inserted on the inner side of the watch 
pocket. Spring fingers run along the top 
of the pocket and meet at the center, 
closing over the watch chain. When the 
watch is in place, it is securely held in an 
upright position so that the trousers may 
be shaken and folded without any 
danger that the wateh will fly out and 
crash to the floor. 

‘When the watch is to be removed, 
pressure on the inner spring separates the 
fingers far enough to permit the chain to 
pass through. This ean be done quickly, 
with a simple movement of the fingers. 


Ornamental Telescope 


BRONZE reflecting telescope per- 
manently mounted for home use and 
powessing beauty of design that har- 
monizes perfectly with a garden or lawn 
setting, now is available for persons who 
have made or would like to mako the 
study of the stars their hobby. The 
instrument also can serve as a sui) 


tions are done. When it is brought 
out again, it must be set up on its 
tripod and carefully adjusted. ‘The 
new garden telescope, on the other 
hhand, is a permanent fixture on the 
lawn, always ready for we. 

‘The tube of the usual telescope 
serves solely to hold the prism and 
eyepiece rigidly in their 
relation to the concave mirror 
catches the light. In the 
design, the mirror is 
fon a decorated hol- 
low hemisphere, lead- 
filled for counterpois- 
ing. A curved, solid 
arm carrying the 
prism and eyepiece, 
ascends from the 
hemisphere. This 
‘swings freely on trun- 
nions. ‘Thus the re- 
flected pases 
‘through free sir to 
the prism. An addi- 
tional eyepiece allows 
observation by two 
persons simultane- 


its 
‘supports within a hol- 


for Lawn or Garden 


Jow member resembling an upturned bell, 
Part of this bell is cut away, permitti 


the arm to swing so that any part of the 
heavens can be observed. 


eral pedestal inthe 


ford. "At the lft 
‘Soecup view of the ine 
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HE increased use of gasoline motor- 

‘ears for passenger service has created 
4 need for turntables at many points 
where there are no shops or facilities for 
turning cars. 

‘To meet this need a special turntable 
has been devised that needs no pit under 
ordinary conditions, and that may be 
moved easily whenever desired. ‘This 
‘effects a reduction in cost and installation. 


Surface Turntable for Railway Motor-Cars 


‘The equipment consists of a circular 
foundation rail on which rides the turning 
section supporting the tracks. ‘The dis- 
tance from the top to bottom rail is only 
2134 inches. ‘The outer wheels on which 
the table runs are equipped with roller 
bearings. 

‘The table may be installed at any con- 
venient point at small expense, it is 
elaimed, and can be moved readily. 


Workmen Walk across Great Hudson Bridge 


CONSTRUCTION of America’s great- 
‘est suspension bridge—The Bear 
Mountain bridge across the Hudson— 
has progressed 

toapoint where 

workmen actu 

ally have 

walked — froma 

shore to shore 

porars 


project will be 
the first bridge 


‘across the river between Poughkeepsie 
and New York City. Its total length will 
‘be 2252 feet, including approaches. 


Building « epen above the Hudson 


Most Powerful Magnet Used 
for Experimental Work 


‘HE most powerful electric magnet in 

‘the world, used in connection with 
‘wireless research, has been installed in the 
laboratories of the University of Stras- 
Dourg, in Alsace. It was constructed upon 
the calculations of M. Weiss, 

‘When the magnet is in operation, the 
strongest man would be unable to pass a 
ssteel butcher knife through the air be- 
‘tween its two poles, 

‘The apparatus is equipped with numer- 
ous adjustments that adapt it to a wide 
variety of uses in wireless experimental 
work, and is mounted on a wheeled truck 
so that it can be moved from place to 
place in the laboratories, 


Hearing the Printed Word 


BASED on» principle similar to that 
employed in the telephone, a new do 
vice for making the printed word audible 
has been invented in Germany. The 
d to lie in modifying printer's 
it conductive of electrieity in 


‘of paper, symbols that are 
to the More dot-and-dash 
din this ink 
iawn electri 

trie 


Brick Walls Reinforced by Layers ss Wire 


0 PREVENT 
brick houses 
from “cracking” 
id to give build- 
added solid- 


laying a wire 
between every sec 
‘ond layer of bricks. 
‘As each layer is 
completed, wire is 
stretched along the 
top, and on this is 
spread the mortar 
for the next row. 


Valuable Documents Copied 
on Film Negatives 


Al MACHINE for copying letters and 
other documents without subjecting 
them to the scrutiny of outsiders has been, 
developed to give instantaneous photo- 
graphic records of any letter-size papers, 
identifying them so as to make them ad- 
missible as legal evidence. 

‘A miniature film negative of motion- 
picture size is used. 
placed under a glans 
cial reflectors. Pressing a button starts a 
motor that moves a section of film before 
the lens, exposes it and moves it on to 
make way for another picture. 
number of pictures thus n 


ng papers with file machine 


any document. ‘The miniature negatives 
then are developed and enlarged. 

Bach document is positively identified 
by means of a special arrangement at the 
top of the glass that holds the paper being 
copied, This consists of three bands of 
fragmentary geometrical designs and a 
serial number, the bands and serial num- 
her automatically changing with the 
changing of documents, 

‘Tho bands move in opposit 
ut different rates so that each 
‘copied has photographed with it a record 
fof the aerial number and a different de- 
sign, making counterfeiting impossible. 
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“TPH largest belt in the world was made 

recently for a concern in New Jersey. 
‘The belt is 1550 feet long, 36 inches wide, 
‘weighs seven tons, and cost $1000 a ton, 


World’s Largest Belt Weighs Seven Tons 


It took 12 workmen more than three 
hours to wind it on a reel more than nine 
feet in diameter. ‘The illustration shows 
the belt wound on the reel, 


A Push Releases Automatic Door Check 


NEW automatic door check is so 
designed that one push on an open 
door fastens it and a second push in the 


same direction releases it. 
At the base of the door is fastened a 


“The floor plate, hook and bolt 


Road-Finishing Machine Driven by Two Men 


A. HAND-OPERATED  road-tamping 
and -finishing machine, said to finish 
rete roads as satisfactorily as motor- 
driven machines, has been developed for 


use by contractors. ‘The machine 
moves on two tracks that constitute the 
form for the concrete. A shaft ex- 
tending across the top of the machine 

| is turned by two 


men, one on each 
side of the road. 
Through the ac- 
tion of a cam, the 
tamper is given both 
‘vertical and lateral 
motion, insuring a 
perfect crown, Two 
strike-ofls, a tam- 
per, and wood-fin- 
ishing belt, passing 
over the plastiemass 
Teave the surfacing 
smooth and with 
the desired crown 


"The machine rans on tracks that serve as the form 


to the road. 


hook connected with a spring plunger or 
bolt, which extends slightly in front of the 
hook, 

‘A base plate serewed into the floor 
contains a slot to catch the hook 

and hold the door 
open. 

‘When it is de- 
sired to close the 
a second 
push’ compresses 
the plunger and 
allows the hook to 
move into # el 


plate. 
ages the hook 
that the door mi 
De closed again. 

While designed 
primarily for use 
in railroad cars, 
the device i 
adaptable also to 
garages. 


wen] 
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Shall We Add a Thirteenth Month? 


Radical New Calendar Advocated to Simplify Calculations 


N JANUARY 1, 1928, it is possible 

‘that the world may begin to live 

fan entirely new calendar, a 

calendar in which a year will consist of 13 

equal months of four weeks each, and in 

which the same date of every’ month 

always will fall on the same day of the 
week, 

Such a revolutionary revision not only: 
is being considered by a special committee 
of the League of Nations, bat also has 
been urged in recent resolutions passed 
by the American Meteorological Society 
at Washington, D. C., where it was 
actively supported 


By Truman Stevens 


calendar year is concerned, probably is as 
nearly perfect as possible. "Yet while itis 
the standard calendar of today, the result 
of its method of dividing the year into 
months of various lengths is that no two 
consecutive months or years begin with 
the same day of the week. For this reason 
a calendar dividing the year into equal, 
corresponding parts has been sought. 

‘A solution in the form of the 18-month 
calendar was worked out not long ago by 
fa French engineer, It is called the “Dela- 


contain the same number of workdays, 
the same number of days of rect. It 
is a modification of this plan that is being 
advocated for 1928, 


EXPONENTS of the plan say it would 
bbe of great benefit to labor. All eal- 
culations of income and expenses would 
bbe unified. As it is now, the laborer who 
is paid a fixed wage a month works only 
24 days in February while in other months 
he works 25 or 26. Under the new ealen- 
dar the working man would receive the 
same monthly wage for the same amount 

of work. The annual 


wages would not be 
smaller, because the 
men would be paid 
for 13 months in- 


by Dr. C. F. Mar- 
vin, chet of the [Ou SRB rene 
United Stat 
Weather Burest 
ares it would 


greatly simplify the 
collection and study 


of weather data, winter 


stead of 12 and the 
aggregate would be 
thesame, 

From the point of 


‘The year 1928 is 
advocated as the 
most favorable time 
to start the new 


view of religious ob- 
ervance the new 
calendar would offer 


calendar, according 


many advantages. 
‘The movable feasts, 


to Doctor Marvin, 


Easter, Ascension, 


since that year be- 
gins on “Sunday. 
Consequently the 
first day of ench of 
the 18 months would 
fall on Sunday. 


PRIN 


MCLE 


Pentecost, always 
would fall on fixed 
days, and the im- 
movable holidays 
always would fall on 
the same day of the 


EFORM of the 
‘calendar is not 
such a new thing as 


itmay seem. Tt aie, 


forts have been 
made to improve 
‘the calendar #0 that 
it would coincide 


with the eatronenl> | Amt 


For example, as 
ssuming that the first 
day of the year (cor 
responding to the 
Present December 
22) would be Sun- 
day, our Fourth of 
July would fall every 
year on Friday, the 
twenty-seventh’ day 
of the seventh 


eal year—that 


the earth to com- 


month. ‘The prevent 
Christmas Day 
would fall on Wed- 


plete its journey 
About the sun—and 
so. afford complete 
unity between man’s 
‘and nature's zeckon- 
ing of time. 


the time required by | 


‘The Delaporte calender, showing how the 
‘eae, beginning st the winter slatice woul 
Beals en 19 cq mone of four works 
Sch, with an exes day fer New Yeor. The 


{eae sto in dei into four equal seasons of 
TS'recin. "Notice bom the same date ef every 
‘som falas the some day of the week. The 
Pontions of prem hilays are sicated 


nesday, the fourth 
day of the first 
month, and the pres- 


ent New Year's Day 
‘on Wednesday, the 
eleventh day of the 


"The ancients had 
many calendars, all of which were inac- 

ate and no two of which were alike. 
‘To correct the resulting confusion, Julius 
Caesar initiated an important reform— 
the Julian calendar. This gave the civil 
year exactly 369 days, or nearly a quarter 
of a day less than the astronomical year, 
which is 365 days, 5 hours, 48 minutes, 
and 45.9 seconds." This diserepaney was 
corrected every four years by adding an 
extra day to February, creating the bis- 
ssextile or Teap year. 

But over an extended period even the 
Julian calendar accumulated diserepan- 
cies, which in the time of Pope Gregory 
hhad reached the extent of 10 days. Radi- 
cal corrections resulted in the Gregorian 
calendar which, so far as length of the 


porte calendar,” after the name of the in- 
ventor. For the purpose of equal division, 
Delaporte would take a year of 364 days, 
the extra 365th day becoming New Year's 
Day. ‘Then he proposes to divide the year 
into 13 months instead of 12, each month 
to be composed of four seven-day weeks, 
‘or 28 days. An extra day would be added 
in leap year. 

‘Since 13 months cannot be divided ex- 
actly into four equal parts, Delaporte 
would divide the 364-day year into four 
seasons, each containing 13 weeks. The 
first day of the year would be fixed at the 
winter solstice—the shortest day, cor- 


Every month in every season would 


first month. 
‘The now calendar undoubtedly offers 
many advantages—an exact solution of a 
world-old problem, But will the world 
ever accede to the great change that 
‘would be necessary to conform to it? 
"The cormittee of the League of Na- 
tions that now is considering the calendar 
reform, includes. representatives of the 
‘world’s great religious, 
dustrial "organization 
America’s representative on the com- 
mittee is Willis H. Booth, of New York, 
president of the International Chamber 
‘of Commerce. The conferences are ex- 
pected to result in definite recommenda- 
tions to the League. Action by the 
League would be followed by legislative 
Proposals to the various governments. 
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Applied Science in the Household 


‘An aluminum box made in 
‘two sections with a remov- 
able slotted ‘plate in the 
Center forms "an effective 
feeg-beater. The eg is 
broken into one section, the 
loose plate is laid in. posl- 
tion, and the other section 
of the box attached, ‘Shale- 
ing the box beats the exe 


Chute that drops out a small 
a Seeing ofecawes er, 
—_ Bereached easily with ashovel 


{nto which may lv 

be. inserted & 7 This serviceable _jar-opener 
consists of a strap of pring 
steel, notched at the side to 
tengage a lever handle, and with 
lugs in the center to grip the 
cover tightly and so unscrew it 


‘This invisible tea-strainer is held firmly inside the 
pot by a spring band of stainless steel to which 
Ie'is attached. In the pot the strainer covers 


Swinging Pendulum Warns 
at Grade Crossing 


FRESNO, Cali, thas augmented the 

al railway grade-crossing sign by 
the installation of an electric warning post 
in the center of the street 

A pendulum hung from a frame at the 
top of the post, swings continuously, 
calling attention’ to motorists of the 
presence of railway tracks. 

On the swinging pendulum is a “Stop” 
sign for daytime warning, and a red light 
that flashes a danger signal at night. 

‘The supporting column is well lighted 
to prevent the possibility of a motor- 
‘ear's colliding with it 
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sisting of two separate three-cylinder 
engines, one on each side of the frame, 
is the unusual invention of a British 
motoreyele enthusiast. The engines are 
four cycle and together are rated at 16 
horsepower. Each have magneto and 
carburetor,and are cooled by vertical fans. 


and chain transmission with three speeds 
are used. There are shock absorbers on 
the front forks, two gasoline tanks, specd- 
‘ometer, clock, a gradient meter and gaso- 
line gage. A’ small tank under the seat 
carries reserve fuel. Brakes are installed 
on front and rear wheels, 


Service Station Has 


10 PREVENT loss of tools or other 
‘personal belongings from ears left for 
repairs, a Brooklyn, N. Y., service station 


Safe-Deposit Boxes 
has provided a series of large metal 
Doxes, or lockers, into which articles 
left. in the machine are placed. The 
fowner is given the 
Key and an ident 
fication check. 
"The lockers a 
stored in racks n'a 
special vault. The 
seat cushions 
the cars likewise 
are checked and 
Stored on shelves 
above the lockers 
to prevent any 
possiblity of thei 
becoming toiled 
and. stained by 
rease and oil while 
Mechanics are 
working on the 
automobile. 


The Origin of Paved Roads 


ustless concrete auto 
be said to have originated 
we highway. of England, 
0, Joseph Aspdin, a 
England, discovered that 
tone roads was mixed 
ied at a high tempera- 
ng mass ground 
‘e a material that hardened 
stonelike substance looked 
stone quarried at Portland, 
0 be called it Portland cement. 
mixed brains with his mortar, 
concrete roads today. 


Water Vaporizer Designed 
to Eliminate Carbon 


SIMPLE water-vapor device con- 

necting the radiator and intake mani- 
fold is designed to prevent earbon for- 
mation in automobile « 
dimolve old earbon deposits, 

Tt consists of a connection to the water 
discharge pipe near the radiator, an auto- 
matic valve installed in the gasoline in- 
take manifold, above the butterfly valve, 
and a length of small copper tubing join- 
ing the two fittings. 

‘Through four small holes in the body 
of the wutomatic valve, air is mixed wi 


wer in order to vapori 
water is taken from the circulating ays 
tem 0 that no extra tank is necessry, 
the amount being regulated automatically 
by the speed of the engine. It is shut off 
automatically when the engine stops. 

‘The distinctive feature about the 
device is its simplicity, 


Worth of Used Cars 


HICAGO motorists, at least, now en- 
joy the prospect of being able to buy 
used cars with a reliable certificate of full 
value for their money 
This has been made possible by the 
blishment of a huge new testing labo- 
in Chieago, under control of the 
mobile Trade Association, compris 
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Tested in Laboratory 


factors are determined accurately by 
chemical tests, ‘The final step is a careful 
examination for defects in the chassis, 
springs, or mechanical parts. Should 
any of the parts have heated under the 


Toads, this examination reveals it. 
Tt the car stands up under all the 
probing, the laboratory issues its O.K. 


ing the used-car dealers of Chicago in its 
membership. The laboratory is prepared 
to test about 100 cart a day, and to give 
‘every car a combing over that will leave 
absolutely nothing uncovered in the way 
of defect that may harass the purchaser. 


type, and model, and the specifieations a 

ear of its age and type should meet. 
‘Then the ear falls into the hands of ex- 

pert electricians. First, the battery and 


starting motor are tested while the start- 
ing motor is turning the engine. ‘The 
performances of the battery and motor 
fare compared with standards. With the 
engine running, the electricians then 
‘check the generator output as well as the 
ccut-in and cut-out points of the regulator. 
‘An unduly high or low charging rate is de~ 
tected. 


GPARK plugs and ignition ar tested by 
‘means of a grounding ‘This test 
tells also whether theplugs are set properly 
and whether they are firing as they should. 
‘The engine then is stopped while a careful 
examination is made of the breaker points 
‘and the ignition unit, If the ear “passes,” 
its future owner may be sure the ignition 
ayatem will function properly. 

In practice, a test of all electrical 
equipment is completed in less than 15 
minutes. The car then moves along to 
the Wasson ho.sepower-testing stands. 
‘On these stands the automobile runs 
under its own power with its rear wheels 
turning on friction drums. A pony brake, 
operating on the drums, determines 
horsepower delivered at different speeds 
and the twisting effort, or torque. 

Meanwhile examinations of fuel con- 
sumption and piston leakage are made. 
Also a sample of the cylinder oil is drawn 
from the engine base and the amount of 
water, dilution, and other chemical 


‘Testing used ears in the Chicago laboratory to assure protection 


(he purchasers 


‘Thereafter any buyer may be sure that 
when he takes the ear on the open road, it 
is likely to give satisfactory service. 


Novel Car on Stilts Offers 
a Bird's-Eye View 


TO ATTAIN the utmost in novelty 
motoring and incidentally a bird's 
eye view of th 


scenery, a Los Angeles 


man put his car on stilts by raising the 
body several feet above the chassis and 
extending the operating levers the neces 
sary distance. Now he is able literally to 


look down on every one, 

While the appearance of the car is 
grotesque, it is operated the same as any 
other automobile. Its chief drawback, of 
course, is the long climb from the ground, 


One Man Runs Combined Tractor and Grader 


OPERATED by one man, a new 
combined grader and ' Fordson 
tractor now coming into use on hundreds 
of roads throughout the country, is said 
to eut the cost of roadmaking and main- 

No teams or extra 


and the machine 
roughest surfaces 


required, 


‘The grader blade can be raised quicl 
and lowered or swung to either side, at 
any angle. The tractor clutch and gears 
fare manipulated from the operator's plat- 
form by hand and foot levers, giving the 
‘ease of automobile control. 

"The grader is constructed largely of 


electric steel castings and heayy steel 
sections, 

"The grader can be assembled, it is 
claimed, within an hour. No holes need 
be drilled. Disassembly is waid to be at 
least as easy, permitting the tractor to be 

used readily for 
‘other purposes when 
needed for ther, 

‘Two quarta of oll 
and 15 gallons of 
gasoline, it is 
claimed, will ope 
ate the grader stead- 
ily through an 
eight-hour day. 
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Maughan Proves ULS. Airway Possibilities 


SIDE from its 
scientific ands , 
commercial, 


significance — dem- 
onstrating as it did 
the marvelous eapa~ 
bilities of the mod- 
ern airplane, and 
possibly speeding 
the arrival of the 
time when  passen- 
sgers and frofght will 
be carried through 
the air as readily as 
they now are trans- 
ported by railway, 
ship, and motor-car 

~the recent feat of 
Lieut, Russell L. 
Maughan, U.8.A.in 
flying from New 
York to San Fran- 
cisco between day- 
light and dark, 
‘stands forth as one 
of the most di 
exploits of 

No ¢lory is taken from Muughan's 
achievement by the fact that more than 
1 year ago Lieuts. J. A. Macready and 
0. G, Kelly accomplished an Atlantic-to- 


Lieutenant Maughan and his plane at the end of his tanscontinental fight 


Pacific light without descending from the 
air—still the world's record non-stop 
light. On the contrary, the conditions 
nder which the fights were aceomplished 


Wind Tunnel Used in School of Aviation 


‘OR scientific experiment in the design 

‘and construction of airplanes, and for 
the study of wind pressure, and ‘velocity 
in relation to the lift and resistance of 
airplane wings, a wind tunnel recently has 
heen added to the mechanical equipment 
of the aerodynamics department of New 
‘York University. 

Tn the tunn 

model airplane 


in placed « 


wing about 


three feet Tong, whil 
pollen driven by 

motor sweeps 

through the tube at veloet 
tien up to 70 miles an hour. 
‘The pressure and 

the wind are regist 
ingtrument Imown as a wind 
balance, and the effeets of the 
wind variations on the model 


airp 
hy the experimente 


Professor Collins P. Bliss, 
head of the Department of 
Mechanical Engineering of 
New York University and 
Director of the Popular 


si Institute of Stan- 


dards, and Prof. Alexander Klemin, are in 
charge of the work being conducted with 
the new machine, which is the first of its 
kind. It is expected to aid greatly in 


kiving students of the university a grasp 
of the fundamental principles cn which 
the mechanics of aviation are based. 


were 20 decidedly 
different that 
Maughan's feat be- 
comes all the more 
remarkable 

‘Maughan's _air- 
Plane was a Curtion 
ue-seat pursuit 
Plane, designed. to 
remain in the air for 
only about three 
hours." Tt was ex- 
actly like 25 other 
planes now being 
constructed for the 
army alr service, 
No change was 
made in body or 
‘mechanism in prep= 
aration for the 
‘coust-to-coast fight, 
hweyond "providing 
additional "gasoline 
storage space. 

“The plane used by 
Macready and Kelly 
was the army trans- 
port type—a large, comparatively slow 
craft. “It was balanced and operated by 
Automatic devices, making it unnecessary 
{or the pilots to do more thun steer it. 

‘Maughan, besides being alone, was 
forced “to ‘exercise “constant. vigilance 
‘And so for the 21 hours, 47 minutes, and 
45 seconds that elapsed between his 
take-off at Mitchel Field, N.Y., and the 

of his landing in San Franelseo, 
Maughan was constantly on the job. 


ORE than that, he was sick for vir= 
tually every second of the 18 hours, 
0 minutes, and 45 seconds that made up 
his actual flying time. Speeding through 
the rarefied upper atmosphere at an aver= 
154 miles an heur for 2850 
than was afflicted with a vio- 
an enervating, discouraging 
illness that aviators describe as being akin 
toseasicknest. ‘The only respite Maughan 
had from his illness was during the three 
hoors and 17 minutes that he spent on the 
ground while his gasoline was being re~ 
Plenished and minor repairs were being 
made on his machine, Despite 
though, he persevered, bettering the time 
of Macready and Kelly by five hours and 
36 minutes, winning all the laurels that 
rightfully belong to the first man to fly 
‘across the American continent alone 
‘and unaided in a single day. 

Maughan’s fl 
mere feat of physical 
test arranged by the army air ee 
the mobility of this country’s air fleet. 

standpoint, 
js secondary to 
ime of necessity 
nited States ean be 
mobilized in any section within a day. 

‘And while army officers were dwelling 
‘on this thought, the Post-Office Depart- 
‘ment inaugurated its coast-to-coast ait 
‘mail service that takes letters from New 
‘York to San Francisco in #4 hours and 
back in 32, 

‘These two epochal events, occurring 
within a few days of each other, surely 
point the way to the tremendous possi- 
bilities of aviation in the next few years. 
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Sturdy Triple-Engine Planes to Fly across Kongo Jungles 


AIRELANES are about to fy over the 
jungles in the Belgian , Kongo, 
45-day land journey to a 


tworday ji 

For three years the Belgian govern- 
ment has been conducting tests to perfect 
the new type of plane shown above, 
ceapable of making the rigorous 1200-mile 
journey that virtually lies along the 
equator. ‘The extreme climatic condi- 


tions cause a severe strain on the structure 
of planes in this area and landing-fields 
along the route are practically non- 
existent. 

‘The new type plane therefore will be 
equipped with three engines, a 350-horse- 
power Rolls-Royce in the nose of the 
fuselage, and two 230-horsepower engines 
fon the wings. Should any one of the er 
szines fail, the plane still can hold the 


and reach its destination. ‘The front 
engine alone is capable of flying the ship 
if itis not loaded with its full complement 
of freight, 

‘The wing span of the machine is 76 
feet; the length of plane, 60 feet, and the 
height 17 feet, Accommodations for 10 
passengers and 1000 pounds of luggage 
will be provided and the flying speed will 
bbe more than 100 miles an hour. 


This Camera Takes Photos 
at Record Height 


LONG-DISTANCE. aerial camera 

of the type with which Lieut. John A. 
Mucrendy, teat pilot, and A. W. Stevens, 
terial photographer, recently took pic- 
tures of Dayton, Ohio, from a height of 
nearly six miles, will be part of the equip- 
ment of an expedition scheduled to go 
3000 miles up the Amazon River. With 
it the first aerial photographs of the 
mighty river will be made. 

In photographing Dayton, the giant 
‘camera registered clearly objects on the 
ground invisible to the airmen. Captain 
Stevens is shown above with the camera. 


The Mirage—A New Danger to Aviators 


A NEW peril of long-distance fight 
was revealed in a recent statement 
by Maj. Frederick L. Martin, who was 
commander of the round-the-world flight 
of United States Army planes, and whose 
machine crashed against a mountain peak 
fn the Aleutian Islands. He ascribed the 


Smoke Screen Hides New York Skyscrapers 


UNCEE, SAM'S army fliers recently 
gave New-Yorkers a thrill when they 
blotted out the lower end of Manhattan 
by dropping a smoke screen aver that part 
of the city from airplanes equipped with 
‘special chemical apparatus. 

‘The serial demonstration was con- 
ducted under the direction of the Chem- 
fcal Warfare Service and the Army Air 
Service to gage the possibility of sereening 
America's largest city from the attacks of 
anenemy. 

‘The smoke sereen proved an effective 
barrier to vision, but was not impene- 


trable to “enemy airplanes," which flew 
through it easily. 

‘Varying in color from white to greenish 
white, the sereen was laid down by two 
tanks under the body of each plane, ‘The 
tanks contained titanium tetrachloride 
‘and earbon dioxide, and both discharged 
their contents through a common outlet 
at the tail of the machine, 

Air contact vaporized the chemical 
‘combination, which dropped rapidly. In 
the test the smoke fell until it struck the 
water, clung there a moment, then rolled 
upward, where it gradually thickened, 


mishap to a mirage that changed the 
apparent face of his surroundings 
A mirage is a picture in the air caused 


when light rays carrying an image are 


bent by variations in the atmosphere's 


density. Such distortion may entirely 
2 fliers judgment of distance. 
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‘Twenty-Foot Trench Forms a Natural Sil 


N ENTERPRISING farmer at long. ‘The si 
‘Tucson, Ariz, put into use an un- earth's surface and covered with two foot 
usual silo that might be duplicated by of clay—a method that is said to keep the 
other farmers, He exeavated a trench silage in as good condition as with the 
about 20 feet wide and deep and 900 feet most elaborate modern si 


Electricity Employed to 
Make Plowing Easier 


N INGENIOUS clectrical method 
‘for making plowing easier has been 
invented in England. 

A large part of the work done in plowing 
is “wasted” as friction between the mold 
board and the soll. The idea is to use the 
soll moisture to lubricate the moldboard. 

By insulating the colter of the plow and 
passing a current from it through the soil 
to the moldboard, the water in the soil is 
caused to move to the moldboard. 


ge was packed to the 


TT HE latest idea in barbecuing isa road 
side fireplace and grate erected by a 

the Lincoln High- 
les motor tourists 


ineinnati man 

where he suppl 
with fresh hot 
sandwiches or 
roasts right off the 
fire. 

The meat is 
placed before the 
fire on a steel spit 
that is rotated by 


Lz %: mall lee 
Fire Truck Has 100-Foot ith it iy a belt 
Extension Ladder and ples. | A 


trough below 
catches the meat 
juices. All the 
operator has to 
do is to start the 
motor and dip ap 
the juices from the 
trough to baste the 
meat. Gas or 
charcoal is the fuel 


EW YORK CITY'S newest fire- 
AN ‘fighting equipment consists of a 100- 
foot extension ladder that folds up on top 
of the motor-truck that carries it. Mech- 
anism at the base makes it possible to turn 

hhuge ladder in any desired position 
and to extend it upward to a height of 
several stories of a building with extraor- 
inary rapidity. 


Motor-Truck Can Drive 
through Huge Stack 


GO HUGE are the new smokestacks in- 
stalled on the transpacific liner, City 
of Los Angeles, that a motor-truck can 
drive through one of them with plenty of 
room to spare. 

‘These huge funnels are part of 
$1,000,000 worth of new equipment for 
the famous steamer that plies between 
Los Angeles Harbor and Honolulu, 

‘The diameter. of each stack is 17 feet 3 
inches; the height, 97 feet, and the weight 
is 20 tons, 

‘The illustration shows a truck driving 
through one of the stacks as it lies on its 
side at a Los Angeles shipbuilding plant, 


waiting to be put in place, 


‘A truck driving throws the stacle 


Wigs Made of Glass Hair 


INE threads of spun glass, such as iv 
used for sparkling tinsel on Christmas 
trees, are being made into wigs for women 
by a hewly discovered proces, whieh may 
set a new style, 


Roadside Barbecue Feeds Hungry Motorists 


uused for roasting. ‘The originator of the 
idea is R. W. Wiggins, who is shown in 
the picture, and it is said that motori 

are giving him every encouragement. 


House Cut in Half to Make 
Room for Building 


WHER 2 power company in. Man- 
chester, N. H., recently desired to 
put up a new repair shop, there stood in 
the way a house, one half of which occu- 
pied part of the proposed building-site. 
‘The other half of the residence stood on 
an adjoining lot, 

‘When certain conditions made it im- 
possible to move the entire house, the 
contractors decided to cut the dwelling in 
half and remove the half that occupied 
the building-site, After making a straight 
ccut from roof to basement, they walled up 
the exposed side, as shown in the illus 
tration. 


View of house after the operation 


Electric Sign a Block Long 


HE world’s largest electrical adver- 

tising sign now flashes out the merits. 
of a brand of ginger ale from a building 
in Times Square, New York City. The 
sign extends for an entire city block and 
is 68 feet tall, almost equal to the height 
of a six-story building. 
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Folding Dining-Room 
Economizes Space 
AX UNUSUAL colapaile dining. 

room that folds up to the sizeof 

& bookease and that can he moved 

from place to place on casters Te- 

tly’ was patonted by’ an architect 
of Washington, D.C. 

When folded, i¢ resembles in ap 
pearance an old-fashioned folding 
Fedstead. ‘When it i to be opened for x 
meal, the central panel swings downward 
to rest on a hinged support. Two side 
panels also swing downward and unfold to 
form two benches, each of which wil eat 
to persons. 

"The opening of the panels exposes 2 
dozen shelves for dishes and the table 
linen; ‘also two drawers for aver. The 
table may be used for an ioaing-board i 
Gesired. Tt iv claimed that this novel 
dining-room ean be handled by a child. 


Complete Playhouse Has Electric Lights 


INE of the lat- 
est attractions 
at Vancouv: 
B. C,, is a chil 
playhouse that is a 
perfect model of 


furniture, 
and dining-room 
equipment, porch, 
1 


home was built by 
Capt. W. Simpson 
for his small 
daughter. The 
young housewife 
is shown officiating 
at a. formal 
‘home” for her little 
friends. 


Ornamental Lamp of Cord 
Made by a Sailor 


‘THE first lamp made entirely of cord 
recently was exhibited in a New York 
hotel. This unique lighting fixture took 
‘a year of labor by a Spanish sailor, Juan 
Rios Rivera. It was said to have been 
made for a beautiful girl Rivera fell in 
love with after he had rescued her from 
death by drowning. 
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The stel gonertor sat 


‘Torch Cuts through Huge 
Shaft in 10 Minutes 


HUGE generator shaft of solid steel 
‘weighing 40,000 pounds and measur 
ing 27 inches in diameter recently was cut 
through five times by a torch in the re- 
markable speed of (rom 10 to 17 minutes 
for each cutting. 

Owing to the intonse heat encountered 
in such heavy cutting and the consequent 
punishment to the operator in attempting 
to manipulate a torch continuously for the 
length of time required to complete a cut, 
aan ingenious device was rigged to carry 
the torch at the required uniform speed 
up and ov:z the shaft as the cutting 
progressed. 

‘The device consisted of a pipe frame- 
work erected over the horizontal shaft 
and supporting two 1'sinch parallel 
steel rails laid six inches 
across the shaft and three fe 


profemion depends 


rman who always 


Below are 


test of, your 
tad ove how neath 
irtve studied enc 


you are 


How Much Science Do You Know? 


DIP .sv stn, thik how mac, acer in 
jon a working knovlecige of sin 
nthe shop. the factory. othe ofr, 
san dy ith the correct answer when a question is 
athe lin oe ay sivanconent? 


owing of seni ace ne onal 


low much science do yeu know? 
fonen questions chosen st 

queer tom Born nie Moms 2 
ity. then tur tothe correct answers on page 

i But don’t read the answers until you 


"Another test of 12 questions and answers will appear in next month's 


‘The oxyhydrogen torch was fastened 
to a carriage traveling on these rails and 
propelled by hydraulic pressure from the 
‘oxygen line. Vertical motion was ob- 
tained by another device clamped to the 
torch and carriage, the speed of which was 
controlled by a water piston, as shown in 
the inset above. 

Eight cylinders of oxygen were con- 
nected with a manifold on the high pres- 
ssure side and the oxygen was delivered to 
the torch through four manifold regula~ 
tors. ‘The gas consumption was 600 cubic 
feet of hydrogen and 2000 cubie fet of 
oxygen an hour. 

‘The shaft was cut for use as material for 
making drop forgings. 


ur business oF 
acientie facta? 
have you that the 


Why is it hard to run uphill and easy to run down? 
What are vitamines? 

How did stars come to be put into constellations? 

Why is there no air inside an electric-light globe? 

Can energy be destroyed? Give reasons for. 

Why does a giraffe have such a long neck 

What is an echo, and how is it caused? 

How much does the earth weigh in tons? 

What is an electric current? 

Can we see atoms of matter with a microscope? 

What is the most valuable of all known metals? 

What is it that makes a person feel hungry? 


yur answer. 


Machine Cleans Six Tennis 
Balls at Once 


A MACHINE for cleaning ten 
balls consists of an_ airtight 
‘eylindrical box in two sections. ‘The balls 
are placed in position in the holder, a 
‘soap solution is applied to each ball, the 
cover is attached, and while a handle 
rotates the balls, ‘water is run through 
connections at the base, forming a lather. 
After washing, the machine is drained, 
the cover removed, and the balla are 
allowed to dry 


- 


‘Tennle-ball cleaner open and closed 


Belgian Mine Shafts Sunk 
in Columns of Ice 


'N. ORDER to mine rich coal beds in 

Belgium that were practically inac- 
cessible by marsh land lying over them, 
‘engineers devised a means of sinking the 
shafts in columns of ice. ‘Two such 
‘shafts already have been sunk approx- 
imately 2500 fect at a cost of more than 
{$1000 a foot. 

‘The system consists of freezing portions 
‘of marshland in the form of eylindrical 
columns of ico in which the shafts are 
sunk, To do this several holes about a 
yard apart are drilled in a large cirde 
around the proposed shaft. A. vertical 
pipe sealed at one end then is sunk in euch 
of these holes and a freezing solution of 
salt run through them, forming around 
each pipe a cone of frozen bog that 
‘spreads until it joins zones of adjoining 
pipes. 

‘The refrigerating machines used ure 
‘based on the evaporation of liquefiable 
such as ammonia and carbon 
These are compressed and 
liquefied in colls of a condenser that are 
kept cool by passing water over them 
continuously. The liquefied gases then 
pass through refrigerating coils over 
which the freezing liquids circulate. As 
the gases evaporate they create intense 
cold, freezing the water around them. 

Seven months were required to freeze 
the first shaft and 21 months to sink the 
shaft at a rate of litle more than three 
feet a day. 


Improved New Level Made 
in Three Sections 


N IMPROVED 48inch level of 

aluminum is made in three 16-inch 
sections that dovetail together and are 
securely fastened by thumb-acrews. When 
The entire 


taken apart, the sections fit int 

partments ins leather ease. 

outfit weighs only four pound 
A valuable feature of the invention is 

the level indicator, 

in degrees on m dish 


Variations are show 
‘As the level is 


‘Above: The three sec: 
showing Indicating 
Sie epee level nd 
lamb ond encolating 
fables Rights The 
Hendy carrying Coe 


moved up or down, a weighted indicator 
‘across the face of the disk points out the 
degrees of variation, A table gives the 
‘number of inches rise to the lineal foot for 
aah degree. 

in addition, the instrument is equipped 
with a horizontal spirit level and a ver- 
tical spirit plumb. A V groove along the 
top of the level is used for sighting. 


Recent Publications 


Chemistry in the Twentieth Century. 
‘An account of the achievement and the 
present state of knowledge in. chemical 
Acience, prepared under the guidance of a 
committee representing the scientific 
societies of England, and edited by Dr. 
E. F. Armstrong, F.R.S. Illustrated. 
‘The Macmillan Company. 

Tearus, or The Future of Science, by 
Bertrand ‘Russell, F.R-S. "A pessimistic 
view of coming ‘scientific achievement 
E.P. Dutton & Co. 

A’ Magician among the Spirits, 
Houcinl, "The sory of a 30-year invent 
sation of spiritualism told in a thoroughly 
{ngrossing way. Harper & Bros. 

‘Automotive Repair, by J.C. Wright, 
director, Federal Board for Vocational 
Education, Four volumes of thorough, 
practical instructions in every phase of 
Automobile repair work. Iustrated. 
ohn Wiley & Sons. 


Workmen Hoist Selves on Aerial Scaffold 


‘To RE E the cumbersome and 
son hazardous scaffolding, 
tackle blocks, and rigging ropes used in 
struction work, Fre 

concern has pe 
‘akyscraper"” 
8 workman can hol 


‘ small platform on which 
hhimeelf to any height 


required by his particular job. 
‘The platform 
runs up and down 
& vertical wire 
cable and operates 
fon the windlass 
principle. By turn 
ing the crank of a 
winch the operator 
can raise of lower 
himself at will. A 
braking mechan 
fsm holds the ear 


stationary on the cable at any desired 
point, leaving the operator's hands fr 
Tho cable, suspended from a high point 
fon the structure where itis to be used, will 
support threo tons. A worker with his 


helper and their tools ean be carried, 
Constructed entirely of metal, the in- 
vention is said to combine the maximum, 


of safety with the minimum of effort 
The illustration shows the invention 
being tested beneath the Eiffel Tower, 


Chinese Trees for Pulp 


EDS of Chinese firstrees, which are 

particularly suited for the manufac 
ture of wood pulp ing tried out in 
the United States by the Forest Service 
in the hope of adding to the nation's pulp 


OST automobile owners know 

that a new car should be run 
carefully and cautiously at least for 
tthe first 500 miles. But did you know 
that an overhauled engine should be 
run with equal care after it comes from 
the shop? 

‘This is because an engine, after an 
overhauling that includes the fitting 
of old and new parts together, is in 
much the same condition, so far as 
{friction is concerned, as when the new 
parts were assembled originally at the 
factory. It is “stiff,” and demands 
‘care in running if it is not to be dam- 


aged. . 

‘A ‘safe procedure for running the 
engine under such conditions is as fol- 

Before starting the engine, fill the 
crankease with half again as much oil 
as usual. Be sure that the radiator is 
filled with water and that the fan belt 
is adjusted correctly. 


Running the “Stiff” Engine 


‘To every gallon of gasoline add one 
pint of oil for the first 500 miles. 

Alter starting the engine, inspect the 
oil pump to see that it is working 
properly. 

‘To make sure that the upper parts 
of the cylinders, piston rings and pins 
are lubricated, shoot a small amount 
of oil from an oil gun into the air intak« 
of the carburetor. Repeat this at inter- 
vals for half an hour, or until the lubri- 
cating system is found to be working 
properly. 

If the water in the radiator shows a 
tendency to boil, run a hose to the 
radiator, and through this feed in cold 
water as fast as the hot water can be 
drained through the petcock at the 
bottom of the radiator. | 
ela the engine run ile for several 

For at least 500 miles do not drive 
fhe car faster than 20 or 25 miles an 

our. 
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‘United States Bares 
rant 


What’s New in Radio Invention 


By Jack Binns a the new speaker, adv " adhesion bet god th 
imarica’s foremont writer on radio of this effect in the following manner: A _ tine, which maintains a steady pull on the 
America’s foremost weiter on radio Total cylinder is slowly rotated in close dlaphragm. ‘The pulating current from 
ILL the perfect loudspeaker be contact with a band of gelatine covered the radio amplifier causes cha 
produced this year? Ever since on the outside with tinfoil, One end of 
the advent of broadcasting it the gelatine is connected with a spring, diaphragm, causing it to give off sound, 
has been realized that th the other with the diaphragm of aloud: In France most experimental work 
trols the future of the science. In the speaker similar in construction to the with speakers is being concentrated on 
United States, England, and France sound box of a phonograph. large diaphragms that eliminate the neces- 
every. available effort is’ being concen- In operation, a steady voltage is main- sity of horns. It is recognized that the 
trated ‘upon the development of this tained across the tinfoil. This produces a latter merely concentrate the sound 
instrument, waves. ‘They do not in any way 
Dr, ©. W. Hewlett, an amplify their volume; in fact, 
American scientist, has produced they absorb some of the energy. 


‘a new speaker that has no iron 
The Hunt for Static 


in it at all. Neither does it re- 

quire a horn, It is based on the 
Anduetion principle. CIENTISTS have come at 
Instead of the usual horn, it last to the realization that 
has an aluminum diaphragm the best way to eliminate the 
mounted in a frame and sur- evil effects of static is first to 
rounded by flat coils of wire close learn its habits, where it comes 
toit. ‘The coils carry direct eur- from, and the hours it keeps, 
‘With an intelligent knowledge 
of these facts more progress can 


rent that produces a radial field 

‘over the diaphragm, which in 
be made toward its elimination 
than by any of the haphazard 


the largest model is thirty-six 
methods at 


tage is taken steady adhesion between it and the gela- 


inches in diameter. The same 
coils carry the amplified voice 
currents, and the interaetion be- 
tween the currents causes the 
diaphragm to vibrate, 


"THE present model, however, 
is suitable only’ for very 
Toud work. 

‘An entirely different method 
is being employed in a speaker 
developed in England. This is 
‘based on the electrostatic prin- 
ciple, developed by two Danish 
engineers, Johnsen and Rahbek. 

involves the phenomenon ex- 
ing when a semi-conducting 
body, such as gelatine, is brought 
in contact with a metallie sur- 
face, and a difference of potential 
maintained at the point of con- 
tact. This causes an adhesion 
between the two objects. Any 
change in voltage will cause a 
corresponding change in the de- 
agree of adhesion. 


‘have installed an automatic re- 
cording device that makes a per- 
manent record of the strength 
ge of 


statie discharges within r 
the sensitive apparatus. 
In the short time it has been 
in operation two very important 
facts have been learned regard- 
ing the enemy of radio. First, it 
‘has been found that there is a 
marked decrease in the value of 
static every morning at sunrise, 
irrespective of weather condi- 
tions. Second, the observations 
have indicated that most of the 
static received on the eastern 
coast of the United States orig- 
inates in the southwest, 
conclusion drawn is th 


reflecting wall separates day and night, it 
follows that as this wall passes a station it 
will reflect or refract the static waves from 
the southwest and act as ashield to reduce 
the intensity of the static at sunrise. 

‘The apparatus employed consists of a 
Joop antenna that picks up the static. A 
oop is highly directional, and therefore 
indicates the direction from which the 
static is coming. The loop is rotated 
‘automatically, and the energy picked up 
in this manner is passed into a radio-fre- 
quency amplifier. The output from this 
is fed into the heating elements of a ther- 
mocouple that operates a recording gal- 
vanometer. In addition, the apparatus 
includes a means for measuring the inten~ 
sity of the static noise. 


Safety for Air Mailmen, 


JN JULY first the new transconti- 
nental air mail service was inaugu- 
rated. Radio is playing a remarkable 
part in the safety of the aireraft employed 
in this service. All the landing 
fields are linked with a radio 
aystem that approximates in 
effectiveness the block system 
of signaling on railroads. 
Probably the most remarke | 
| 


able of the safety measures, 
however, Is the newly develop 
ed “field localizer.”" This con- 
sists of an electric wave spread 
above the landing fleld some- 
what in the shape of an 
Inverted cone. ‘The apex of the 


on the landing field, and the base 
up in the air. With its aid, an airplar 
‘caught in a fog ean be guided safely to a 
landing, because the "wave field,” narrow. 
ing down to a cone, becomes’ more ac- 
curate as the machine nears the ground. 
‘The pilot knows he is in the vicinity of 
the landing field as soon as he picks up the 
“wave field” with his instruments. Then 
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the landing field 
through the haze. 

Direction find- 
cera also are to be 
installed on the 
transcontinental 
air - mail ships. 
‘These will enable a 
pilot to steer a 
straight course be- 
tween scheduled 
stops should he 
be overtaken by 


umexpected forey 
weather. 
There is no 


doubt that aerial navigation and radio are 
bound together inseparably. In fact, 
without radio, organized flying on sched: 
uled time-tables would be impossible. 


Facts about Broadcasting 


SOME interesting igures have just been 
compiled regarding broadcasting sta- 
tions. These show that 79.3 per cent of the 
stations licensed in this country are ope- 
rating on less than 600 watts, an amount 
of power generally considered inadequate. 
‘There are 9% stations with 600 watts out- 
put, and 14 using more than that amount. 

Another interesting analysis shows that 
53.8 per cent are operated by radio and 
electric companies, dry-goods stores, 
newspapers, and other private corpora- 
tions. Of the remainder, 17 per cent are 
worked by governmental agencies, federal, 
state and municipal, and 3.5 per cent by’ 
churches. 

‘There is a strong tendency to bring 
about the elimination of the 79.3 per cent 
using less than 500 watts and to concen- 
trate on the better type of broadcast sta- 
tions strategically located with regard to 
centers of population. 


o 


Marconi’s Remarkable Work 


REMARKABLE progress apparently 
is being made by Marconi and his 
assistants with the “directed beam" sys 
tem of radio communication on wave 
lengths of one to 16 meters. The latest 
reports indieate that successful telephone 
communication between England and 
Argentina has been achieved. On this 
occasion the Argentinian Minister of 
Agriculture, Dr. Thomas Le Breton, who 
happened to be in England, spoke with 
War Minister Justo in Buenos Aires. 

As soon as Marconi's work has been 
brought to a successful conclusion, it will 
bbe possible to put hundreds of’ trans 
atlantic radio-telephone channels. into 
‘operation without interference, and with a 
{fair measure of secrecy. 


Radio and the Railroads 


RADIO probably nover will supy 
the existing systems of railroad sig- 
naling and control entirely. It will, how- 
‘ever, make possible direct communication 
at all times with moving trains. ‘This is of 
far-reaching importance. Its value when 
storms disrupt the telegraph lines cannot 
be overestimated. 

‘The Pennsylvania Railroad has just 


completed experiments with special sta- 
tions erected at Camden, N. J., Pitts 
burgh, Chieago, and St. Louis. “The re- 


sults obtained with moving trains were 
very successful. ‘The company now is 
considering the advisability. of establish- 
ing radio stations as auxiliaries to its 
telegraph and telephone lines. 

‘One of the possibilities of this system is 
‘that engineers of trains ean keep in direct 
touch with the dispatcher's office at all 
times during the trip. ‘This will make 
possible a strict control of each train, thus 

inimizing the danger of accidents. This 
immediate possibility. Another pos- 
sibility of the near future involves tele- 
phonic communication between business 
offices in cities and passengers aboard 
‘express trains. 
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” Backs Stage with “Radio Mike” 


How Broadcasters Send Realistic Drama over the Air 


By W. T. Meenam 


play? 


Station WOY. Schenectady. M. ¥. 
sbobly wun the fire time shat a 


of stage action. ‘Thus atmosphe 
ated and the imagination of the 


is stimulated, To obtain this 
atmosphere many devices are impro- 
vised to sult the needs of a particular 
production, Considerable experiment- 
ing often is necessary to produce the 
sound desired 

Tt is easy to imagine how such com- 
mon noises as the slamming of a door, 


the breaking of glass, the burking of a 
dog, of the ringing of bells are repro- 
duced for radio audiences. In fact, such 
rounds have offered few obstacles to 
broadcasting producers. But when the 
nuscript of a radio play calls for 
such a epectacle ss forest fie, with 
crashing trees and roaring 
‘what then? If th play isto be broad 
east successfully, a vivid portrayal of 
raging conflagration becomes vital. 

‘Just auch a problem confronted the 
producers of a drama called “The 
Storm,” which was broadcast with strik- 
ing effect by Station WGY, Schenectady, 
N.Y. At the climax of the play a great 
forest fire was to cut off the hero, heroine, 
‘and rival from the rest of the world. The 

which the effect of this dramatic 
setting was sent “over the air” was re- 
markably ingenious, especially since it 
‘was produced before the microphone with 
such simple instruments as a gasoline 
blowtorch, matches, and paper. 


‘The torch produced the effect of rushing 
wind and flame. The paper, crushed 
close to the microphone, sounded to radio 
audiences like the crackling of burning 
tree branches. The breaking of small 
matches produced the realistic effect of 
the breaking of huge tree trunks. 

In the production of another play, en- 
titled “The Fortune Hunter,” a rain- 
storm was necessary. Instead of waiting 
to broadcast on a stormy night when the 
real rain might be available, a thoroughly 


realistic effect was created simply by roll- 
ing dried peas through a paper tube 
directly in front of the microphone. The 
paper tube magnified the sound so that to 
distant radio listeners the effect was a 
first class rainstorm. 

‘The staging of a fight scene before the 
microphone in such a way that the thrills 
‘ill not be lost to the invisible audience is 
surprisingly i 
from “Pierre of the Plains,” 
broadeast not long ago, “Jap” Durking, 
the villain, fires at Pierre from ambush 


the dead 
leaves carpeting the forest. Then, as Dur- 
kin approaches, Pierre grapples with his 
enemy and kills him in a desperate hand- 
to-hand confliet. Pierre rides away on his 
horse. 

In “staging” this scene, the shot fired 
by the villain, of course, is produced by a 
revolver. In'the hand-to-hand fight the 
actors grapple knee-deep in onion- 

per, and a microphone on the 
picks up the sound of the rustling paper 


Pierre feigns death and fall 


tended for Pierre. ‘Then the ect 


they are scattered in the 
At the end of the 
shoots 


Tn order to have within sacl 


frequently used bells, the “propert 
man" of the WGY “radio theater” 
constructed a bell board containing all 
the necessary combinations such as 
doorbell, telephone bell, call bell, and 


buzzer, mounted on one board and 
connected with batteries. Burglar, 
ambulance, and fire alarms, a clock 
‘and tap bell also were included. 
‘The entrance or exit of a character 
in a radio drama must be conveyed to 
the invisible audience by the audible 
closing of a door. This is one of the 
Peculiar conventions of dramatic 
broadcasting. Generally, in dramatic 
Production, a softly closing door is desir- 
able and conventional, but over the air 
the actual sound of the closing of the door 
is the only means of denoting the exit or 
‘entrance of a character. Therefore a small 
portable door of thin oak in a specially 
‘mounted frame with peculiar resonance 
vas constructed so that the noise of clos- 
it could be transmitted easily and so 
that the turning of the key in the lock 
also would be noticeably audible to the 
thousands of unseen “play-goers.” 
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How to Build a Super-Heterodyne 
Part I—The First Detector and Two-Stage Amplifier Units 


i 


By 
Joseph Calcaterra 
Radio Editor of 
Popular Science Monthly 


HE super-heterodyne 

recognized gener- 
ly a8 being the 
‘most sensitive and the most 
selective of all radio receiv= 
sets. For that reason 
dream of almost every real radio 
Is to own one sooner or later. 

Because of its size and intricacy, how- 
‘ever, many persons who like to’ build 
their own sets have hesitated to build this 
king of radio instruments, Yet such 
1 feat in entirely possible. 

In fact, it is in response to many 
requests ‘from PorULAR SctENcE 
MonTHLy readers that I am deacrib- 
ng, in this and next month's issues, 
just how to build the super-heter- 
odyne, 

For the sake of simplicity, as well 
as utility, the set is constructed in 
three units, It ean be used not only 
fas an eight-tube super-heterodyne re- 
ceiver, but, with slight changes in con- 
nections, can be adapted for use as 
imple three-tube non-regenerative honey 
comb-coil receiver for reception of local 
stations with an outside aerial. 

‘This month T shall deseribe the eon- 


the two-stage audio-fre- 
‘quency amplifier unit. 

‘Next month I shail tell 
how to build the intermedi- 
ate amplifier and second de- 


tector unit. In addition, 1 
shall give complete instruc- 
tions for connecting the 
units, and tell how to 
operate the complete receiver. 

‘The symbols on the wiring diagrams 
of the detector and amplifier units, 
shown at the bottom of the page, have 
been numbered and lettered to correspond 
‘with the various parts on the photographs. 


'UMBERS 1 and 2 of the detector unit 
(Figs. Land 8) are the aerial and 
I 
ground terminals respectively, when such 
fare to be wed. When a loop aerial is 
used, one end of the loop should be 
connected with terminal 1; the other 
end with terminal 2, 

Number 3 is the negative A-battery 
terminal, and No. 4 the positive A- 
battery terminal. 

‘Number 5 is the variable condenser 
used to tune the oscillator circuit to the 
desired frequency. ‘This condenser should 
have a capacity of about .001 microfarad 
and should be provided with a Vernier 

tinued om page 133) 
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Fig. 3 
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Radio Hints for Everybody 


LTHOUGH you cannot eliminate 
‘static, you can, without much 
trouble, cut down the amount of 

stati that erackles in the head phones 

‘or loudspeaker of your receiving set. 

‘The surest way 
to do so is to use an 
indoor aerial — 
either a loop, oF a 
single wire 
stretehed in the 
attic, along a halle 
way or around a 
picture molding. 
With an aerial of 
this sort you can 
pick up local pro- 

grams just as satise 
factorily a with an 
outdoor aerial, and 
with virtually no 
static Interference. 

You can get dis 

tance, too. 

If ‘inconvenient 
to use an indoor 
‘aerial, you ean min- 
Imize’ the amount 
of static your set 
picks up by lower 
ing your outdoor 
aerial, setting it 
up, say, within 
from 12 to 20 feet 
of the ground, And 


‘This compact battery chara, 
Peed tate on cise — 
Socket ie designe to echarge 9 

frig storage battery overnight 
‘An sharainaea cover pecerte the 
‘toparatun, which is bald to de= 
liver ae ch current oe 735 ame 
‘pores consuming. only 73 watts 


even if you eannot, for some 
reason, try any ‘of these 
things, you can keep static 
down by tuning in the local 
stations only. 


MOST people, when they 
buy radio sets, put up 
the best aerials they can. 
Few, though, bother much 
about their ground connec- 
tion. The nearest and hund- 


‘A Boston radio enthusant hon perfected sit 
(tes in hie automobile x shown sbove, with 


part of the house's steam-heating system. 

Now, the “ground” is almost as im- 
portant an aid to good reception as the 
aerial, and for this reason you should spare 
neither pains nor trouble in supplying it, 


If possible, it should be a special iron 
pipe, of plate, buried in the ground a few 
{feet from the wall of the house, and it 
should be as close to your receiver as you 
ean get it, In other words, the lower 
floor of a house is the best location for a 
radio set, and the ground connection 
should be made direct, not through a 
complexity of water pipes. 


JP, YOU have a portable set, or if you 
remove your stationary set to camp or 
hotel during your vacation, remember 
that various conditions affecting radio 
reception may be decidedly different in 
the new location. Hence, you must not 
‘expect your receiver to function the same 
‘as when you are at home. 

‘The dial settings that you have charted 


fut antenna or ground wires He says be hos 
{ube super heterodyne net so ataltive that he heard 25" stations, from cat" one loce 
on oad in'swaye setred. of entertainment 


for various stations, for example, probably 
not bring in those stations.’ ‘The sen- 
sitiveness and selectivity of your receiver 
‘also may appear to be impaired, There 
is no way to remedy these conditions 
except through ex- 

periment. 

Rechart your 
dial settings. Raise 
‘or lower, lengthen 
for shorten your 
aerial. Be certain 
that you have a 
good ground con- 
nection, Don't, 
however, | attempt 
any drastic altera- 
tion of the set it 
self, for you may 
thereby store up 
trouble for yourself 
after your return 
home. 


OMETIMES 

the souree of 
radio troubles. is 
clusive because itis 
in such an obvious 
place, you never 
think of looking for 
it there, A seratch- 
ing noise, for ex- 
ple, easily may 


‘The newest thing in vario- 
Couplers tn this ingenious com 
‘ination using n apider-web 
‘pemary. spider web secondary. 
Ito's eperate tee-turn coupe 
Ting col’ All windings sre. 20 
frvenged thet he electronatie 
oupling is practically "very 


be. caused by loose phone 
connections. 

‘More than one fan, after 
‘spending hours inspecting re- 
ceiver, serial, and ground in 
a search for the possible 
causes of the scratch, has dis- 
covered the trouble in 1 loose 
connection in his phon« 

When the receiver 
“scratches,” look first to the 
phones. Connect the phones, 


jest path to the ground usu- 
ally suffices, whether it be a 
‘water pipe, a gas pipe, or 


turn on the tubes, and shale 
the phone cord. If the trouble 
is there, you soon will know. 


Doctor Melsinger ws he ny 
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Riding the Storm to Make 


the Air Roads Safe 


By C. LeRoy Meisinger 


Meteorologist, United States Weather Bureau 


Walloon, In clear weather, this means 
only close attention to maps as the balloon, 

. But when the earth's surface 
is obscured by clouds, there are two means 
of checking the path: One is to drop 
weighted posteards that may be found 
and returned by the finder with a notation 
as to the time and place of finding. The 


The vertical diminution or increase of 
dustiness is of considerable importance as 
2 basis for studies in visibility, which is so 
i ial navigation. 

Equally important to visibility is sky 
brightness. Equipment is carried also 
for the measurement of this. 

A radio receiving set is earried in the 

balloon, and the forecaster 
at Washington is able to 


peared just before he rode 
Qo'hie death in the storm 


HE — meteorologist 
Jaboratory js the 
mosphere itself. Un- 


like workers in many other 
fields of science, it is not 


easy for the meteorologist 
bervonally to work in more 
than 


‘small portion of his 
His efforts 


portion of the atmosphere 
‘that lies next to the ground. 

The United States, 
Weather Bureau, how 
in collaboration’ with the 
Army Air Service, recently 
has undertaken a project 
that involves the -aetual 
making of flights by one of 
its representatives. A series 
of lights in spherical free 
balloons now is being made 
fat the Air Service's lighter 
than-air station at Seott 
Field, 1, 

While ‘the Weather Bu- 
reau does not expect to 
make sweeping | “discov 
cries” in undertaking these 
fights, it does hope to 
gather data concerning air movements at 
freer levels that ean be obsered in no 
other way. 

Where does a given small mass of air 
travel in the course of several days? As 
we stand out of doors and feel the air 
lowing past us, what do we know of the 
path over the earth's surface that a certain 
‘particle of air is following? 

‘Unless the ai is considerably stirred up 
by local temperature inequalities, at a 
‘given level it will move approximately 
horizontally. Close to the surface, topo- 
‘graphic irregularities also play an impor- 
‘tant part in introducing vertical motions 
into the air; but at higher levels this is 
not 0 conspicuous. 

‘Therefore, if we may send a manned 
free balloon to some stated level, cause it 
‘to maintain its elevation as constantly as 
possible, and have the observer note care- 
fully at all times the course of the balloon, 
the resulting path will be a close approx- 
imation to the movement of air at that 
level. This is precisely what is being 
attempted at Scott Field. 

‘The work is dependent for its success 
upon the knowledge of the track of the 


A Martyr in the Cause of Science 


JELIIND she resent tsi newmeaper eccount of the Lagi 
death of Dr. C. Le 
ofthe United States Weather Bureaus lice ss dramatic © ‘alot 


Roy Meisinger, ex 


other is to determine the balloon's posi- 
tion by astronomical observation accord- 
ing to standard methods of navigation. 
‘This latter method is used only when 
the sky is clear overhead. 


HE, balloons being used are of the 

spherical type employed for military 
training and balloon racing. ‘The capacity 
is 95,000 cubic feet and hydrogen is used 
as the buoyant gas. 

‘The total lift is about a ton, approxi- 
mately half of which is carried as expend- 
fable ballast. Under favorable weather 
conditions, such a balloon might be able 
to remain in the air from 36 to 40 hours, 
‘but usually this is not possible; and, when 
rain falls on it long, the added weight 
necessitates so rapid’ an expenditure of 
ballast that the ight often is terminated 
‘within from eight to 10 hours, sometimes 
even less. 

‘Besides the fundamental work outlined 
above, data are being gathered in connec- 
tion with other investigations. For in- 
stance, dust samples obtained at various 
elevations enable one to know the number 
of dust particles in a given volume of air. 


communicate to. the per- 
sonnel of the balloon bulle- 
tins concerning the latest 
changes in weather condi- 
tions in the region in which 
they are flying. These bulle- 
tins have been very valuable. 


‘HE first flight of the 

‘serias was made by the 
author with Lieut. L.A. 
Lawson on April 1 and 
1924, and subsequent flights 
have been made with Lieut, 
James T. Neely, both ex 
cellent pilots of the Air 
Service. At the time of 
writing six flights have been 
made. 

‘The ballooning is being 
carried on under weather 
conditions that are’ not 
always the most favorable 
from the standpoint of com 
fort and safety; but, thus 


to the workers 
the thrill of adventure. 


: Coursey U8 Ale ervce 


‘Sree Field for ite miath and last voyage 
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New Scientific Aids to Industry 


Gallery in London, 
‘above ea 
| / the daylight 


Checking Swedish-type gage blocks with 
‘a machine that detects inaccuracies 
to one-millionth of an inch. ‘The blocks 
fare shown in the tray in the foreeround 
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Where Is the Automobile Going? 


An Expert’s Forecast of Improvements in the Next 25 Years 


By Leslie V. Spencer, M.E. 


HERE is the automobile going? 
‘What sort of motor vehicles will 
the drivers of the future operate? 

At the rate of 


Looking a little further into the future, 
undoubtedly we shall laugh whenever we 
inspeet ears with any sort of intermediate 
system of gears at all. The gasoline engine 
of the years to come will run so smoothly 


development main- 
tained during the 
Inst 25 years, the 
‘motorist of 1950 will 
Jaugh heartily at our 
finest gasoline erea~ 
tions of toda 

aswecast an; 
eye upon tl 
Teas carriages of 
1900, with their 


underneath, and 
their short wheel 
base, For undoubt- 
‘edly the forces that 
have developed the 
motor-car to its 
present, degree of 
perfection will con- 
tinue their influence. 

‘The quality and 
price of fuel, for ex- 
‘ample, will play an 
important part, for 
‘gasoline transporta- 
tion units always 
must take the fuel 
problem into con- 
sideration, ‘Then, 
the | demand for 
power with 
mal bulk and low price must be reckoned 
with. Comfort, dependability, utility— 
theve also are controlling factors. 

Bach year sees a greater tendency 
toward making cars easier to drive and 
simpler to handle. Beginning with the 
self-starter some years ago, development 
‘along lines of simpler operation has been 
marked, until today ears are very easy to 
handle,’ even by the frailest’ woman 
driver.’ Steering gears have been refined 
in every particular, gearsets have been 
studied closely with the idea of bringing 
tthe shifting down to the least arduous 
dogree possible. Pedal actions and accel- 
‘erator mechanisms have been arranged s0 
brute strength is not essential to 
‘efficient handling. All these factors have 
tended to bring motor-car operation 
within reach of an ever-increasing num- 
ber of persons. 


ET there ia still much to be done along 

‘these lines; for, after all, with most 
cars, it is still necessary to shift gears 
‘around to change from one speed to an- 
other. Undoubtedly the day is not far 
‘off when there will be none of the manual 
gear lever manipulation almost universal 
in gasoline ears today. Some form of 
automatic or semi-automatic change of 
speed relation is in the offing. It will not 
be a tacked-on mechanism to go through 
the motions required at present, but it will 


and have such « nearly continuous flow 
of power thet such a thing as drive 
through gears will be unnecessary. 

‘Steam cars today do not need gearsets 
because the steam engine develops a 
steady power flow at any speed, whereas 
the power of a gasoline engine is inter- 
mittent. As gasoline engines have 
developed, however, they have ap- 
proached nearer and nearer to the con- 
stant torque of the steam engine, and it is 
logical to expect this development to 
continue. 

‘This will mean an entirely new satisfac- 
tion in driving. It will mean that you 
will simply start your engine, move a 
connecting lever while the clutch pedal is 
depressed, let in the clutch and proceed, 
overning the car's speed simpy 

y the accelerator and the judi 


‘There will be no shifting of gears back 
and forth, for there will be no gears to 
shift. ‘The drive will be direct from the 
engine to the rear axle, just as a great 
many racing ears are built even now. 
Already we have 
hints of changes in 
gearsets, One prom- 
inent make of motor 
car is out with a 
gearset that effects 
changes of speed be- 
‘tween driving and 
driven shafts with- 
‘out meshing or de- 
meshing any of the 
gears. ‘This means 
Jess shifting trouble, 
since one of the 
chief difficulties in 
shifting gears with- 
out grinding is that 
teeth of one gear 
ie eee 


into engagement 
with those of an- 
other, 


JN THE new gear 
mechanism re 
ferred to, an ingeni- 
‘ous shifting of keys 
is effected, the shaft 
thus picking up the 
desired gear, which 
in never out of en- 
gagement with its 


mating gear. The 
motions of gearshift 
{ng are gone through with just as with’any 


other gearet, but the resulting ovement 
of the parts is not the same. This interest- 
ing development is, withoutrdoubt, the 
forerunner of a new order of things in the 
transfer of the power from engine to rear 
wheels. 

‘The entry of non-transmission vehicles 
into the field may be along with multi- 
cylinder engines such as we have not yet 
seen. One way of bringing about greater 

in to increase the number 

of cylinders. Although so far we have not 
‘gone beyond 12 cylinders in commercial 
is not at all improbable that the 
‘gasoline engine of 1950 may have 24 or 48 
little cylinders so arranged that the power 
impulses come with a frequency that will 


be an integral part of whatever type of 
‘gearing is used. 


= 


be the next thing to continuous flow. 

In that future day when there are no 
gearsets at all, cars naturally will be much 
lighter and simpler. Simplification means 
increased efficiency and dependability. 
‘The simpler the mechanism, the cheaper 
it is to manufacture, and the less the pab- 
lie has to pay for it. 


AX1S0, when you reduce the number of 
parts, with consequent reduction in 
ight, you make a car cheaper to run. 
Less weight means less power required to 
operate the machine, and hence less fuel 
cost. Is it, therefore, too much to say 
that we are almost on the threshold of the 
cera of cheaper car operation as well as 
cheaper cars? Even if nothing is done 
save to cut out gear mechanism: 
fs assured. 
Another factor that has its influence on 
reduction of 
weight is the 
constant prog 
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rest in metallurgy. Metals used today in 
ear construction are far in advance of 
what they were a few years ago. The 
Ford car, for example, would not be pos- 
sible at the price nor the weight if the 
present vanadium steel alloys were not 
‘used most extensively. Alloys with alumi- 
num, many of which have been perfected 
within the last few years, mean lightness 
with real strength, a most desirable com- 
bination, 

‘We are certainly nowhere near the 
ultimate in the development of combina- 
tion metals, for the metallurgical Iabora- 
tories of every big concern employing 
metals constantly are trying to come 
nearer to the ideal type of metal alloy for 
any given purpose. Perhaps in no indus- 
try is this activity more pronounced than 
in he ld of ear Bulldog, ath 

‘The cost of gasoline is going to force the 
development of engines which will effi 
ciently use heavier oils that ean be pur- 
‘chased for less money. Fuel oils that cost 
from five to seven cents a gallon are not 
adaptable now for motor-car use, but the 
days ahead will undoubtedly force the 
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development of power plants that will run 
fon such cheap fuels, 

‘One of two things soon must happen if 
internal-combustion engines are to keep 
‘other types from crowding them out as the 
means of motor-car propulsion. Either 
present-day gasoline must come down 
radically in price, which seems highly im- 
probable, or cheaper oils must be brought 
Into use.” As the number of ears increases, 
competition and. public insistence wil 
force engineers and inventors to develop 
ways and means for cheaper ear operation. 

‘Think what it would mean to the auto- 
mobile public if every gallon of oil brought 
from the ground could be used in nearly 
its crude state in the operation of earst 


OOKING still further into the future, 

‘one well can imagine the day of the 
combined airplane and road vehicle. Ob- 
viously, for short runs such a machine 
‘would be operated on its wheels, but once 
‘out of the city, or other congested area, 
it would streteh its wings and take to the 
air for long-distance hops. All one has to 
do to realize that such development is pos- 
sible is to think back a hundred years, Do 
you suppose the wiseheads of 1824 dared 
Fisk their necks by predicting any one of 


in Rear 


DISAPPEARING 
‘STEP 


RUBBER OR AIR CUSHION AROUND 
ARTO INSURE AGAINST DAMAGE 
‘BY COLLISION 


(Our artist's conception ofthe maton 
ferecana “A three world 


Perhaps going all the way back to the oil- 
‘el is too big a step, but at least the type 
ot oll now used by ships and for similar 
purposes ought to come eventually into 
motor-car use—a step forward that means 
almost unbelievable advance. 


BUT when the day comes that we have 
direct-drive cars propelled by heavy- 
oil engines, then we shall have gone as far 
as we can along the internal-combustion- 
‘engine path. With the rapid strides elec- 
tricity is taking, scientists and engineers 
predict a day when we shall have wireless 
power transmission for automobiles. The 
air will be filled with tremendous electrical 
energy from power stations, perhaps mu- 
nicipally operated. Each ‘user of such 
power will have some sort of collector de- 
‘viee, and he will be licensed and charged 
0 much a month, say, depending upon 
what amount of electric energy his intake 
meter indicates he has drawn from the 
ether. 

‘The big factory will have its giant col- 
lector of power; each automobile will 
hhave, instead of an engine as we know it, 


JACKS ATTACHED 70 FRAME 
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ining seman” comfort and tase operation with slight amooth-raming maine 
‘many cylinders, requwing no gearsaftLaupottant unprovements ate indicated 


the mechanical marvels we think com- 
‘monplace today? 

‘But coming back to the near future, I 
think we can safely say that the open ear, 
as we know it today, will be discarded. 
Every car built probably will have somé 
form of convertible body, making it a 
‘simple matter to open it or close it, de- 
pending upon the weather. Disappearing 
windows, doors, and side panels to 
convert the body already are on the way. 

‘The demand for cheap, quick trans 
portation probably is going to mean the 
building of vehicles that are a cross be- 
tween the motorcycle and the auto- 
mobile—perhaps little _three-wheelers 
‘with light, smooth-running engines. Such 
cars will be most economical to buy and 
to run, and very easy to manipulate in 
traffic.” They will be little one-seaters— 
‘or two-seaters at the most—perhaps with 
inclosed bodies to make them independ- 
ent of weather. ‘They are a needed utility, 
and they are undoubtedly right ahead. 

Next month—How to eliminate car- 
bon and save trouble, fuel, and repair 
Bills in running your car. 
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New Inventions for Your Car 
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Keeping Your Car in Good Order 


Money-Saving Ideas 


TALLING of motor horns is one of the annoy- 
ing troubles of autoists and it always occurs, of 
course, in the thickest traffic. Frequently 

it is due to the fact that the brushes do not make 

‘very good contact—a difficulty that can be elimi- 

nated very easily by the method shown in Fig. 1 


Ss 


& 


for Auto Owners 


HE valve-eat reamer shown in Fig. 5 is made 

so that it ean be used in different engines, 
‘The feature is the stem or pilot, which is inter- 
changeable. About three stems are necessary with 
Giameters 5/16 in., 34 in. and 7/16 in, respectively. 
‘The handle and stems are made of machine steel 


‘The new brush springs are made from 
cut-off safety-pins. Leads to the field 
coils of the horn motor ure connected 
with the loops of the pins by short screws 
and nuts, The brush holders are slotted 
with a hacksaw to receive the new 
springs and the ends of the cut-off pins 
are bent over for about 1/16 in, of their 
length. 

ince the safety-pins have more spring 
than the usual small springs that come 
with such a horn, 
the brush pressure is 
much greater and a 
Rood contact is as 
‘sured. 


“ARIOUS. kinds 

‘of short-circuit, 
troubles are experi- 
‘enced in automobiles 
decause the insula- 
tion of the wiri 
has been wor 
through by chaf~ 
ing against metal 
‘edges, Much of 
this “wear ean 
be overcome by 
running thewires 
through strong, 
homemade eon 
duits, as in 
Fig. 2. 

Procure an old 
curtain = roller 
spring and 
stroteh it to suit 
the length of 
wires, Wrap the 
wires’ with frietion-tape. Run them 
through the spring, then wrap the spring 
closely with frietion-tape, making laps of 
not more than }{ in. being sure that 
‘each Inp in well atuck to the one before. 
‘When the spring ix fully wound, give the 
whole a coat of shellac. 


TPH advantages of larze grease cups ne 
containers for valve grinding and 
soldering compounds will be apparent to 
the mechanic. Such containers may be 
‘stowed in the toolkit, without the usual 
annoyance of the materials’ escaping, as 
's0 often happens when they are kept in 
‘their original tins. 

Select grease cups of slightly different 
size, or one cup of brass and another of 
steel, for the different compounds, so that 
they’ can be distinguished readily. Bet- 
ter still, stencil the top to identify the 
contents. 

In the stem of each of the containers, 
tap a small thread for the insertion of a 
knurled thumbscrew, as is shown in Fig. 3. 
Tt is necessary only to serew down the cap 
‘of the container to release the compound 
—a quick, convenient, and economical 
method. ' Containers’ of this kind are 
‘especially useful to the auto-camper, 


$_ EVERY car-owner knows, the oil 
in the erankease of an automobile 
should be changed about every thousand 
miles or so if long engine life is to be ex- 
pected, However, itis not always easy to 
remember just when you did change the 
oil last unless you reinforce your memory 
with some sort of record. 
The simple counter shown in Fig. 4 


SHELLAC TAPE: 


ig. 6. How leather straps sod rubber pads 
et whe to prevent engine awe famyFaHing 


serves the purpose admirably and costs 
nothing to make, as it is built out of five 
‘old wooden checkers, a few leather wash- 
cers, and a piece of heavy tin or sheet brass. 
‘The numbers on the checkers are cut 
from an old calendar and fastened on with 
lue. A long screw with a butterfly-nut 
serves both as an axle and as a clamping 

Fasten the counter to the wall of your 
garage and when the oil in the erankease 
is changed, set the recorder to correspond 
with the speedometer reading. Then you 
will know at any time just how far your 
car has gone since new oil was put in. 


Rreergency, conduit for sutomobite 


and the cutter is tool steel, hardened, A 
tool like this is less expensive than three 
‘or more reamers and will take care of the 
average job that comes into the auto- 
repair shop. 


E detail of the car that is diffleult 
to silence, especially on trucks, is the 
hood. When one considers the ordinary 
‘method of hooking these down, it is evi- 
dent that means of compensating for the 

wear are not pro 
vided. 

‘When the original 
fabric strips inserted. 
in the ledges where 
‘the hood is seated 
have given way, 
they may be re 
placed with leather 
ook straps, which 
fare laced into the 
slits (Fig, 6) after 
the buckles have 


FRICTION TAPE, 


URTAIN ROLLER 
‘SPRING. 


movernent —fre- 
quently will 
make a disagree- 
able rattle, A 
method to. pre- 
vent this also is 
shown in Fig. 6. 
Rubber pads 
made from short 
lengths of rub- 
her tube are ear 
ried around the 
edges. 


WHEN relining four-wheot brakes, i 
is desirable to renew the linings 
of all the brakes at the same time, using 
the same grade of material, so that the 
identical thickness of lining will permit of 
‘more uniformity in the adjustment. 

‘The front wheels should be pointed 
directly ahead while adjustments are be- 
ing made, for the reason that most of the 
brakes are constructed to release 
‘side wheel when turned either to right or 
left. “Adjust all the bands so that they are 
uniformly tight, testing by slightly releas- 
ing the pressure on the pedal. 

Tt is contended by some designers that 
‘the rear brakes of the ear should grip more 
solidly than the front in order to lessen 
interference with steering. However, the 
construction that frees one front wheel 
when turning right or left normally meets 
all needs in steering with the brakes 
locked. Any adjustment to make the 
front brakes less effective than the rear 
‘would be difficult for the average owner 
‘or garageman to make and possibly might 
result in the front brakes’ not coming into 
action. 
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By Albert S. Peacock 


‘Shop Superintendent, New York Uni- 
versity; Consulting Expert on Tools, 
Popular Science Institute of Standards 


“ HY don't you use a file, Jim?" 
“Pile? What do you mean? 
am sharpening this plane iron.” 

“Oh! I thought you were try- 
ing to dig a groove into that 
istone you have there,” said Old 
Prentiss in a voice and with a 
amile that savored strongly of 
‘sarcasm. 

‘Old Prentiss had charge of the 
shop where I learned to know 
my friends, the tools, Jim was 
fone of us—-the gang—and had 
the makings of a good mechanic, 
but there were too many rough 
‘edges. One of them was about 
to be knocked off by Old Pren- 
tins, and T sidled clover to hes 
what he had to aay. 

“Now, listen," the old fox 
continued. “Let's see if we ean 
apply common sense to this 
proposition, as we ought to 
apply it to everything we do. ‘There are 
‘very few of us who ean run our arms or our 
Bodies back and forth in a perfectly 
straight line—I mean so that we ean move 
‘4 plane iron, a chisel, a knife, or any other 
tool straight back and forth seross an oil- 
stone und keep the tool from rocking. I 
‘know you may have heard that that is the 
way, but let me tell you, 40 years at a 
game of this sort give a fellow a pretty 
fair notion of the best way to do a job; 
and the way you are doing it isn’t my 
notion of the right way. 

“Instead of getting a straight beyel on 
tthe tool, you are likely to rock it a bit and 
give it A convex surface. Of course, that 
doesn't give the edge the proper shape 
n, too, it stands to reason that you 

are going to dig 
the ston 
You've seen the 
one I haves I've 


been using it for seven years and have not 
had it refaced. Stil, there's not a single, 
solitary groove in it. Why? Because I 
move my tools in circles over the surface, 
covering the entire area. It isn’t so hard 
then to keep the bevel straight, and by 
moving in small circles I also avoid 
‘gouging the stone. 


‘compared with minune of « paring chive! (at right) 


“Another thing—I notice that you 
seem to exert as much or even greater 
pressure on the backward stroke as on the 
forward stroke. What's that going to do 
for you It will turn off a heavy feather 
edge, and it'll be some little job for you to 
remove the feather edge and put a razor 
edge on the tool. 

“Bear down on the forward stroke and 
you will eut against the edge, keeping the 
feather at a minimum and’ yet cutting 
‘ufficiently to give you a keen, sharp 
edge. Of course, you'll turn off a slight 
feather, but that can be removed by’ 
giving ita stroke on the back, pushing the 
blade away from you and holding it pe 


fectly flat on the stone. ‘Then give one 
stroke on the bevel, another on the back, 
and so on until the feather has worn 
off.” 

At this point Old Prentiss saw me ove 
by one of the lathes with my head tilte 
at such an angle that he knew I was 


“listening in.” He took that as an invita 
tion to launch into his pet subject—"the 
use and abuse of tools.” It was not = 
very busy morning, #0 he invited me over 
to hear what he had to say. 

“Now, you young fellows know as well 
‘as I do how difficult it is to do a job when 
you have no tools. But you might just 

‘about as well not have any tools 
as have poorly kept ones. 

“To get back to something I 
just telling Jim—what use 

ne if it isn’t flat? And 
yet if Jim had continued at the 
rate he was going, he would soon 
have his looking dished, like 
the track in an autodrome! 

“You fellows have been with 
me a year and yet one of you is 
guilty of putting that very oil- 
‘stone back on the shelf with all 
the oil and dirt stil on it, T want 
you always to put back your 
tools clean and in ood condi- 
tion. It won't do a bit of harm 
to clean your oilstone occasion- 
ally with kerosene, When 
chisel has been nicked, don’t put 
ft away as it is, for the chances are 
that the next time you want that very 
size chisel, you won't have time to grind 
it up. If you put in a nick, take it out 

ight away. Clean off the tool and put on, 
‘a thin coat of oil occasionally to keep it 
from rusting. Don't throw your edged 
tools into a chest or drawer full of other 
tools 

‘I might say something here on the sub- 
jeet of grinding on a carborundum, or 
other artificial wheel. You know ‘the 
‘speed at which one of these turn, and you 
know the heat that ean be readily devel- 
oped by them. 
Be very careful 
not to draw the 
temper, Iwo 
der if you know 
how little heat 
is. required to 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


Lamp-Shades from Wooden Bowls 


By Gladstone Califf 
‘Superintendent of Schools, Richland, Ia. 


‘OW to make an attractive shade is 
‘8 problem to be solved whenever 
1 table lamp is to be constructed 

in the home workshop. Shades generally 

are made by covering a wire frame with 

silk or imitation 

parchment. Far more 


the latter a 3¢in. chamfer on two sides. 
‘The upright may be one piece or two 
pieces glued together. First plane the up- 
right so that it is 214 in. wide the full 
length of the piece. Find the center of 
fone end, mark a line 1 in. on each side of 
the center and draw slanting lines from 
‘the opposite ends to these marks at the 


be used in place of the silk, if preferred. 
‘The standard of each lamp is walnut, 
‘and the bowls, which are maple, have been 
‘stained to match with water stain, Lamp 
No. 1 was given two coats of walnut water 
stain, 2 coats of white shellac, each coat 
being well rubbed, and then finished with 
varnish, the last coats well rubbed with 
‘pumico-stone and oil. 


unique and even leas 
expensive are shades 
made as illustrated 
from wooden chop- 
ping-bowls. Such a 


shade may be orna- 

mented 

ways, 
Of the three lamps 

detailed below, No. 1 


circular members of the base and cut 
them out with a circle or coping saw 
keeping a short distance beyond the line 
Smooth the edges with » rasp and sand- 
paper. 

‘The upright is part of an old table leg, 
but it can be made by hand by th 


method described in my article, “Making 
a "Turned’ Spiral Pedestal,” in the April 
iague of POPULAR ScIENce Morir 


‘The small base supports are made accord- 
ing to the dimensions indicated. Before 
assembling the parts with screws and 
flue, bore a 34-in. hole in the uprights 
for the wiring. 

‘The shade is a wooden chopping-bow! 
15in. in diameter. A steel eabinet seraper 
{s used to remove the rough places, both 
inside and outside, supplemented with » 
safety-razor blade. Fine sandpaper com- 
pletes the work of smoothing. The outside 
is stained and finished like the pedestal, 
‘and then the inside is enameled white to 


reflect the light. A fringe or beading is 
attached around the inside of the bow! 
‘with small tacks. 

Lamp No. 2 is even simpler to con- 
struct. Make the two square pieces for 
‘the base and cut the base supports, giving 


‘The other two lamps 
were stained and fin- 
ished by French pol- 
ishing. 

Another use for a 
chopping-bowl is to 
form a shade for an 
indirect light, as 
shown at the ‘right 
hhand of the accom- 
panying drawing. The 
bow! is finished in th 


top. Do this on the opposite side and 
plane down to the slanting lines. Repeat 
the operation on the remaining sides in 
order to complete the taper. Drill a 34- 
in, hole through the upright for writ 

‘The upright for lamp No. 3 was made 
from a discarded pedestal. It would be a 
‘simple matter to turn a similar stand if a 
lathe is available, and, lacking this, it 
costs very little to have a turning made. 
‘The base is 10 in. in diameter, with 
Mein. chamfer around the edge, and the 
four base supports are chamfered in the 


same way. 
‘The shades for lamps Nos. 2 and 3 are 


i 


and sandpaper. ‘The cut edges 
beveled, rounded, or molded to 
shade a lighter appearance, if the 
‘wishes to go to that trouble. 

‘sand the bow! inside and out- 
the case of lamp No. 1. 


2 
fr 


HY 
i 


5 


"HE shades shown are lined with a 
double thickness of old-rose silk. 


fol 


‘Parchment or oiled water-color paper may 


‘same manner as that 
of lamp No. 1 and the 
ceiling plate ie constructed as shown and 
finished to match the bowl. The brass 
chains are fastened to hooks on the inside 
of the bowl and hung from hooks in the 


ceiling plate. The electric wires. run 
‘through the celling plate and down along- 
fide one of the chains to the light, which 
is in the bottom of the bowl, 


A good finish for auch a bow! is simply 
three coats of orange shellac, rubbed be- 
‘tween coats, and several conta of thin wax. 

Hardware and electric fittings for the 
lamps can be purchased in any electric 
supply store. These lamp fittings have a 
brass rod that supports the shade; the 
‘upper part of this rod projects through 
the shade, which is held in place by a 
brass nut.’ Bach lamp has two pull-chain 
sockets. If desired, silk cord may be used 
to lengthen the chains. 


Stand Holds Telephone Receiver 
while in Use 
‘0 ALLOW free use of both hands 
while telephoning is the purpose of 
the inconspicuous stand illustrated. 
‘Glued to the wooden base is a sawed- 
out ring. 
which forms 
acup for the 
phone! 


“Thie wand allows (eee 


strument. 
holds the telephone in place without any 
screws, and this piece also supports @ 
rod, preferably of 14-in. aluminum wire, 
Dent to hold the receiver.—J. G. 


A block shaped as shown 
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“Antique” Cabinet Cheaply Built 


HAVE just finished the construction 
of an “antique” china closet from 
pieces of lumber taken from an old 

reed organ. 

‘Old reed organs. may be obtained 
cheaply from music 

dealers, yet they con 

tain beautiful lum- 

ber, usually solid wal- 
nut or solid oak. 

‘There are many fine 

turnings and mold~ 

ings on them that 
cannot be had in any 
other way without. 
considerable expense. 

‘The lumber is well 

seasoned, often more 

than, 50° years old, 

‘and it has been used 


“antique 
look” now so highly 
esteemed. 

‘The two-tone effect 
fat present in vogue 
ean be duplicated by 
covering portions of 
tthe panels in the eup~ 
board with panels of 
scrollwork taken from 
the old organ. ‘The 
cupboard panel ix 
finished first in one 
tone; then the seroll- 
work ia placed over it 
and finished in an- 
other tone, The 
scrollwork is fastened on by gluing it 
Nightly on the back and nailing it in 
place with brads sunk with a nailset. 

‘As the cupboard was put together, the 
‘old varnish was removed from each piece 
with cabinet scrapers, glass, steel wool, 
Axnives, and sandpaper. ‘The wood was 


By Rufus E. Deering 


stained before varnishing, but it was not 
necessary to use a filler as the surface was 
quite smooth with the original filling. 


‘The back of the cupboard was made by 
placing rails with grooves at the top and 
bottom. The ends of the back boards 
rest in these grooves. 

The frame for the door was adapted 
from a panel frame of the organ. 
lower port ol the dose wan pasdied over oe 


that the dishes on the lowest shelf of the 
cupboard would not be visible. ‘The bulk 
of the dishes are stored here out of sight, 
‘and the two top shelves left for the pret: 
tier dishes and glass. 

‘The legs were made 


of straight pieces of 
stock 30 in. long and 
134 in. square. The 
two front legs were 
made in a spiral 
shape by a method of 
turning de- 
pa ee 
the July issue of 


slightly toward the 
bottom, 

To fasten the legs, 
they were allowed to 
extend up in the cor 
ners of the cupboard 
and were screwed s¢- 
curely, ‘The two back 
legs then were braced 
with —three-cornered 
pieces to the back of 
‘the cupboard, 

‘The ornamental 
top and moldings 
‘were adapted from 
the organ material as 
shown, but this fer 
‘ture could be varied 
in many ways, nc- 
cording to the’ mi 
terial on hand. The 
moldings were all simple flat moldings 
114 oF 134in. wide. ‘The wood was given, 
a shellac-wax finish, 

‘The whole cupboard, of course, might be 
built of new lumber, but it would be 
hharder to give it the antique look that is 
‘so valuable in a piece of furniture like this. 


How to Keep Your Automobile Polished 


By George A. Luers 
‘Automotive Engineer 


HEN the garage door 
‘swung open and Jackson's 
car rolled into the alley, 

the paint glistened in the sunlight. 
Any one who did not know the ear 
would have said it had just come 
from the paint shop. ‘Those who 
knew Jackson and his car, however, 
were aware that the machine was 
three years old and never had been 
repainted. 

"The difference in the appearance 
of similar cars after a year or more 
‘of service is so pronounced that 
‘every owner must appreciate the 
need of proper care and treatment 
to maintain the original gloss and 
luster, Jackson had given his ear the 
requisite attention. 

Normally, there are two natural ele- 
ments ruinous to the paint: Exposure to 
the heat and bleaching of bright sunshine, 
‘and the solvent action of rain and snow. 
‘One human element also enters into the 
rapid destruction of the painted surface— 


VRS 


the tendency of the owner to wipe off the 
varnish with any available rag, regardless 
of grit, grime, or grease. 

To avoid these requires only a little 
care. Follow Jackson's example and do 
not park your car day and night in the 
open street, or clean it with any old cloth. 

‘The paint is a film little more than .02 


in. thick. ‘The upper surface, 
‘which is a varnish oF special lncque 
is a hard film and takes a high gloss, 
This film must be kept intact in 
order that the color paint under- 
neath will be protected and retain 
its brilliancy. 

‘The equipment to care for the 
paint and also the top and uphol- 
stery is ax follows: 


234g wah pall Chee oth 
Sora? Ebra 


Baye 

Probably most ear owners ha 
these materials on hand, but it 
necessary to” understand their 
proper use to obtain the most de- 
sirable results, 

‘Rubbing the body should never be done 
before it has been dusted off with the 
woolen duster to remove every particle cf 
grit. Hosing mud off the body preferably 
‘hould be done by flushing and not with 
the force of the hose. Another method 
(Continued om page 102) 
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Constructing a Six-Inch Jointer 


By Frank N. Coakley 


'N- DESIGNING machinery for the 
hhome workshop two points must be 
borne in mind. One is that the ma- 

chine should be as strong as its manu- 
factured brother; the other is that easily 
obtainable stock should be used as far as 
possible, to avoid the cost of having pat- 
terns made for castings. 

‘Both these requirements I have tried to 
observe in designing the Gin, jointer for 
the home workshop shown in the accom- 
panying drawings. The entire machine is 
ade of oak or other hard wood and 
standard parts that may be purchased at 
hardware stores and from dealers in ma- 
chinery. Even the scrap pile or junk 
yard may yield some necessary parts. 
‘These sources of supply I can safely leave 
to the ingenious builder, 

‘The side members of the jointer are 
made from oak plank 2%4 in, thick and of 
the width and length shown in the side 
view. Pains should be taken to give the 
various pieces a good finish wherever they 
fit together, and the holes that are to be 
used for belts should be drilled smaller 
‘than the bolts, ‘That is to say, the holes 
for the 9/16-in. bolts are to be. 34 in. in 
diameter so that the bolt ean be driven 
through, making a tight fit. A heavy 
washer of ood ize in to be placed be- 
tween the Wood and the nut. wherever 
they epme together to prevent the nut 
from digging into the wood. ~ 


“THE countershatt for driving the euttor 
in fastened directly to the bottom 
members. The bearings are standard 
Liqin, bore by 28¢ or 23¢ in, long, se 
curely bolted to the bottom members. 
Each bearing is provided with a grease 


cup. 

‘The size of pulleys and other dimensions 
not mentioned hereafter will be found in 
the drawing. Care is to be taken that all 
the bearings are in perfect alinement, 
which is always most important. 

‘The tables are made from steel plate 
perfectly level and smooth. ‘To the bot- 
tom of these plates ure riveted 214 by 234 


by 14 in. angles, the rivets being counter- 
ssunk on the upper side of the plate and 
smoothed off carefully. ‘To the sides of 
these angles the wooden wedges are fas- 
tened with oval head wood bolts, the nuts 
being on the inside against the angles. 
‘The bottom wedges are bolted securely 
to the stationary members. This allows 


Mat of the labor of hand planing in 
‘iminsted by cing « bench joer 


wingnuts for clamping the table in posi- 
tion, two being used for each table. Be- 
tween the two side members two sepa- 
ators are used for holding them in line 
and four 9/16-in. bolts serve for clamping. 

For the adjustment of the end table at 
tthe entering end of the machine, reference 
should be made to detail A. ‘The separator 
just mentioned is used as a support for 
the flat bar, which is tapped to receive 
the adjusting screw. A 2 by 2 in. angle 
ia riveted to the top plate and the hole for 
the adjusting screw is oblong or oval to 
allow the serew to move when the table is 
being raised or lowered. This adjusting 
‘screw is not shown for the delivery end, as 
itis seldom that this table is changed, but 
if it is thought advisable to put one on, 
the same material and method may be 
‘used. 

‘The fence is made from }{-in. steel 
plate 2 in, wide and 14 in. long. ‘The ad- 


nce se tg 
Fa 


justment is obtained by using two 2 by 2 
by 34 in. angles as brackets, both being 
provided with holes at the bottom so that 
they serve asa hinge, One angle is riveted 
to the fence and the other is clamped to 
the table with standard thumb-nuts. A 
slotted hole is provided to allow the fence 
to slide back and forth, as indicated in 
detail B. ‘The three holes in the bottom 
angle will give settings for two angles— 
223g degrees and 45 degrees, Others may 
be provided by drilling holes in the neces- 
sary locations. 

‘The two bearings for the cutter head 
are standard bearings for a 1}4-in. shalt. 
Itis advisable to use bearings with remov. 
able bearing caps, as it may be necessary 

times to remove the head. 

‘Two styles of heads may be used, one 
known as the safety head, shown’ at B, 
and the older style of square head, at C. 
The builder will find either satisfactory 
and should select the one he is best 
equipped to make, no doubt that shown at 
C. Itis to be remembered, however, that 
in many shops the old-fashioned square 
hhead has been replaced by the safety head, 
as in case of an accident the latter eannot 
do more than take off « small slice from 
fone’s fingers, whereas the square head 
‘has been responsible for many serious 
accidents, 


JF, ONE doesn't care to make the safety 
hhead, yet wishes to use one, it can be 
ought at a low price. This is, perhaps, 
advisable, because it is necessary’ to have 
this part of the machine run true and be 


be keyed or fastened to the 
screws. If keyed, two short keys may be 
tused—one driven from each end. They 
need not be larger than 3/16 in. equare, 
bbut must be a good fit. If setacrews are 
used, four are needed, equally spaced and 
set slightly into the shat, 

‘The knives are another part of the ma- 
chine I should advise one to purchase, not. 
because they cannot be made by’ the 
amateur mechanic, but on account of the 
tempering and grinding. One can pur- 

(Continued on poge 112) 
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FREE—25¢ Book on Wood Finishing 


Johnson's Wood 
Dye comes in all 
sizes—half pints 
to gallons. 
Among the most 
popular shades 


128 Light Ma- 
hogany 

129 Dark Ma- 
hogany 

Brown Ma- 

hogany 

123 Dark Oak 

126 Light Oak 

124 Golden Oak 

110 Bog Oak 

131 Walnut 


127 


It Tells 


How to finish soft 
and hard woods, 


How to stain wood 


artistically. ie / a 

How to remove old ' \\\@ || Woo pYE 
paint and varn- x | 
ish. 


How to. secure a 
beautiful enam- 
el finish. 


If you have a hobby for making cabinets, furniture, radio boxes, etc.,—you will find our Book 
invaluable, For, naturally, you want to give your handiwork a beautiful finish. Our Book gives 
complete instructions for finishing all wood—hard or soft, old or new. Tells how to make soft 
woods beautiful as hardwood. It is the work of experts—beautifully illustrated in color. Gives 
covering capacities—includes color charts, etc. Use coupon below. 


JOHNSON’S WOOD DYE 


Johnson's Wood Dye is very easy to apply. It dries Johnson's Wood Dye is a dye in every sense of the word. 
in four hours and will not rub off or smudge—penetrates It contains no finish whatsoever. Like most first class 
deeply, bringing out the beauty of the grain. Johnson’s _ products it answers one purpose only—it dyes the wood 
‘Wood Dye is made in 16 popular shades as follows: —the finish must be applied over it. We recommend 


as Johnson's Varnishes or Johnson's Polishing Wax. 
No. 128 Light Mahogany No. 125 Mission Oak en ‘ * 
No. 129 Dark Mahogany No, 130 Weathered Oak —Siar‘s, cuPlaying, the Jehnson Service, Department 
No. 127 Brown Mahogany No. 110 Bog Oak bong lie epee ah meee cio 
No. 329 Red Mahogany” No. 172 Flemish Oak Finishes and will be glad to show you finished wood 


No. 120 Fumed Oak No. 178 Brown Flemish s 

No. 123 Dark Oak No. 131 Walnut Proper way and give you a copy of the Johnson Book: 
No. 126 Light Oak No. 140 Early English 

No, 124 Golden Oak No, 180 Gray 


No. 160 Brown Oak 


All shades may be easily lightened, darkened or inter- lca end me fre your Instruction Book on Home 
mixed. Full directions on every label. Select the shade fairl cl EN | 


‘of Dye you want from the list above and order it from 
your dealer by name and number. 


S.C. JOHNSON & SON, RACINE, WIS. 


“The Wood Finishing Authorities” 
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Better Shop Methods 


How Expert Mechanics Save Time and Labor 


Making the Most of Your Milling Machine 


By Albert A. Dowd 
Consulting Engineer 


“PAHERE'S 2 young fellow over 
there,” said the foreman, “who 
Kets my goat. Every time I 
him a new job, he spends 10 or 15 minutes 
Joking at it before he does a tap of work. 
‘The superintendent smiled, as 
quired, “How does he do his work after 


“That's the funny part of it," the fore 
man continued; “he makes better time 
any of the other 
nds, and for that rea~ 
son I can’t say very much to him. But it 


Fig. 2 For milling two heywaye at once 


certainly does stir me up to see him stand 
‘over there by the window and stare at a 
piece of work as if hypnotized, while his 
machine stands idle sometimes for half 


‘Well, I wouldn't worry about it, as 
ong as he does his work properly," said 
the superintendent, ax he walked briskly 
away to another department. 

He made it a point, on his return in an 
hour or so, to pass through 
the milling department again, 


HIS ix the 

first of 
series of note- 
worthy articles 
written expe- 
cially for POP. 
ULAR SCIENCE 
MONTHLY | by 
‘Mr.Dowd,who 
‘has a national 
reputation as 


he was going to doit. He set it up quickly 
and carried it through to completion 
rapidly, making no false moves. 

‘When you have a single milling job 
given you by the foreman, it isn’t usually 
the actual eutting of the metal that tales 
the time, but the finding of angle plates, 
parallels, clamps, and the like, and setting 
up the machine ready for the work. Even 
in high production milling processes, when 
fixtures are used for holding and locating 
the work, the setting-up time is an im- 
portant factor. 

In any kind of « milling job you hay 
‘two problems to consider: 


Fig. 5 Supporting thin wall of « casting 


‘ond, to machine it according to require 
ments, Every man who operates a milling 
machine knows that work must be held 
very rigidly in order to prevent “chatter. 

‘When work comes through a few pieces at 
a time and must be machined without 
fixtures, your foreman may offer a sug- 
gestion as to the best method of setting up, 
Dut it is up 10 you to do the work. If you 
do a little thinking before starting the job, 
you will find it a great advantage. You 
‘often get some job that appears simple at 
first glance, yet you may have trouble 
with it because you have not 
been careful in the setting up. 


and noticed that now the 
young man was busily en- 
‘gaged, and his machine was 
tearing through a heavy steel 
forging at a rate that ap- 


Old Bill Says— 


HEN you have many jobs to do, the 
chur wel eter cagb was ean 


—in other words, because you 
did not stop to think it out 
properly beforehand, 

I remember very well the 
first job Thad when I started 
work in an automobile fac 


peared likely to produce re- 
sults, Out of curiosity, the 
superintendent looked up a 
few records in the cost de- 
partment, and found that the 
‘man in question was making 
‘more money on piece work 
than any other operator in 
the milling department, al- 
though his rate was somewhat 
lower. Why? Just because 


fellow who says. “That can't be 
17 wake up wen be wet 

i tte schanee: your luck, put 

si front of it, and keep plugging. 


tory in Connecticut a few 
years ago. ‘The foreman gave 
‘mea blueprint of the rod-end 
shown in Fig. 1 at A and told 
me that there were 60 pieces 
fon which the radius, B, was 
to be milled and that he 
wanted the entire job by 
three o'clock that afternoon. 

‘The pieces had been ma- 


Met oe eae 
woe : 
| cctaetes Ser cess esas 

‘Don't forget to remove all burrs and sharp corners from your 


hhe thought out his job be- || work with « file, so that the other fellow won't tear his hands. || chined and nothing more was 
forehand and knew just how tinued on page 04) 
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At Last ba 


A PRACTICAL 
HAND BOOK for the MOTOR MACHINIST 
and AUTO REPAIR MAN eet 
The Book youve heen looking for Hse 


NA 
EAGING CYLINDER pores 
Here it is—the Starrett Bogk for Motor Machinists dni Auto Repair- 


EYLIND 
GRINDING: 


men; first and only book of its kind ever published. Over 200 pages of || YitIG LNbaks 
data'on the maintenance and fepair of autos and trucks and when you || HHRE"EENtxsnarr_axp .coxno0 


ook it over you'll say three loose quarters never brought more value. 


This Handbook has been prepared by authorities in the automotive 
world. Written for the man in the shop. Profusely illustrated. Diagrams. 

bles. Well printed. Bound in handsome red Athol-leather. Handy 
re (444"" x 734”) for carrying in pocket. In every way Volume III of 
the Starrett Books is a fitting companion to Volumes I and II (The 
Starrett Book for Machinists’ Apprentices and The Starrett Data 
Book for Machinists) of which nearly 100,000 copies have been bought 
by skilled machinists as well as those learning the metal working trades. 


If you work on a car this Starrett Book will pay for itself a hundred 
times over. Get it for 7Sc. at any hardware store selling Starrett Tool 
If there is no dealer near you, send 75 cents and we will mail you a 
copy with charges prepaid. Whichever you do—ACT PROMPTLY, 
‘The first edition is limited and these practical handbooks will go fast. 
for the new Starrett Catalog No. 23 “W" describing 

Precision Tools for Machinists, Auto~ 

Carpenters and Mechanics. 


THE L. S. STARRETT CO. 
The World's Greatest Toolmakert 
Manufacturers of Hacksaw: Unexceled 
ATHOL, MASS. 


; ; MOTOR “* 
5 (yy MACHINISTS 
Tre ‘AND AUTO 


REPAIR MEN 
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How to Scrape Metal Surfaces 


By H. L. Wheeler 
Machine-Shop Foreman 


LL bearing surfaces on high 
rade machinery must be 
scraped. We have only to 

consider the enormous number of 

machines turned aut to realize how 
vast is the urea of metal surfaces 
scraped each year in machine- 
shops. For this reason the art of 
seraping metals is an important 
branch of the machinist’s trade; 
and it is an art that cannot be 


5] steel_makes the best scrapers— 

about 1.40 to 1.50 carbon. They 
should be almost file hard, or as 
hard as possible without having a 
tendency to crack or erumble at the 
edge. A detachable blade scraper 
for finishing and light work is 
‘shown at C. ‘The scraper is fastened 
to the long shank by means of three 
pins and a spring elip. 

Opinion varies concerning the 
correct contour or shape for fat 
scrapers. Hold a machinist’s seale 
‘at an angle and let the end come in 


learned merely by following set 
rules. Perfection is acquired only 
through patient effort and con- 
tinued practice. 

Machined surfaces rarely are abso- 
lutely accurate, except, perhaps, work 
that comes from the grinding machines, 
and even this, while appearing flawless to 
the naked eye, is not entirely perfect. 
Large flat or’ long parallel surfaces, 
whether planed or milled, are never quite 
true when they leave the machine. And 
where such surfaces are to function as a 
bearing for some other part of what is to 
bbe an accurate piece of mechanism, they 


Fie, 2. Parallels and sraped tet pieces 
‘ued inthe ehecking of milling machines 


‘must be scraped and the mating part must 
bbe seraped to them. ‘This scraping proceas 
compensates for the errors left by the 
‘machine and incidentally leaves a smooth 
‘surface, 

Several attempts have been made to 
accomplish this work by 
mechanical means, but up to 
the present time, success has 
not crowned the effort of in- 
ventors in this field. ‘Those 
who take up scraping as a 
specialty need have no appre- 
hhensions of being crowded 
‘out of u job by the develop- 
‘ment of machine to do the 
work. It is one of the few 
hand operations that still 
baffles the ingenuity of in- 
ventive skill. 

In this article T shall de- 
scribe the few simple tools 
used and some of the con- 
ventional methods employed 
in the work. 

At A and B, Fig. 3, are 
shown types of scrapers eom- 
monly used, the flat scraper 
for flat work and the half-round scraper 
for cylindrical work, such as fitting bear~ 
ings. ‘These vary in length and width and 
slightly in shape, depending upon the 
nature of the work and sometimes the 
individual faney of the operator, 
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Scrapers for flat work usually are made 
from 3¢ to 114 in. wide and about 1/16 in. 
thick at the end or cutting point, tapering 
slightly for 2 or 3 in. to the heavier section 
of the body, which is from 3/16 to 8/16 in. 
thick, ‘The highest grade of earbon-tool 


contact with a flat surface. Note 
how the whole width of the seale 
bears from corner to corner. Now 
move the scale a short distance 
while bearing down on it. ‘The corners 
hhave a tendency to drag or scratch, do 
they not? If a seraper is ground 0 that 
the cross section at the cutting end re- 
sembles a scale, it inevitably will do the 
same thing, To get away from this ob- 
fection, the end is rounded slightly as 
indicated at A. 

It will be noticed that this seraper has 
still another feature that enhances ite 
cutting ability over the strictly flat 
‘scraper, which merely is rounded at the 
end. The cross section at this point is 


slightly convex. ‘This raises the corners 
from the surface even when it in held in a 
horizontal position. 

It will be seen that this method of grind- 
{ing makes it practically impossible for the 
corners to dig in ut any angle. ‘The end is 
ground diagonally from opposite corners 
sand it i» given a slight back rake—about 
1% degrees. This gives to the cutting 
edge « free shearing action, which in- 

creases the speed of the cut 
and reduces the resistance of 
‘the cut on the operator's 
hands and arms. An exam= 
ination of the line drawing 
dlearly shows the form for 
grinding, which may be sc 
‘complished to best advantage 
‘on a soft, wet grindstone. 

It should be emphasized, 
however, that the convex 
form is not absolutely easen~ 
tial for a flat scraper. Some 
may prefer the perfect flat. 
In making the convex, in- 
deed, it should be very 
slight, just enough to make 
the cutting edge in the center 
with about 14 in. fat. In the 
drawing this has been exag- 
gerated for the purpose of 
illustrating the idea, ‘The 
center is actually only from 

(Continued on pose 86) 
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y 
For Assembling or | 
| Repairing Your Own’ i 
| Here are the Files you need to ¥ 
simplify the job and assure proper y 
pore j 


An 8 Round File~for A 10’ Flat File---for 
oie te 

galarion Bane tmoothing panel dace 

An 8° Cabinet File—for me File 
Sig nds and ces pret contact 

A 10% Half Round Bas- Agra 

peep holes in panel. for miscellaneous work. 

Don't try to make one File do it all. k 

‘won't. jut for every ig requirement 

there’s a NICHOLSON Tile, which in 

sharpness, accuracy and stamina is exactly 

suited to your purpose. Therefore--- 


Be mre sh name NICHOLSON is amped on 
ang of every Sle ou buy 


NICHOLSON FILE COMPANY ris} 


‘NICHOLSON F FILES 


~a File fe for ‘or Every Pi urpose 


eu” 


BROWN¢ SHARPE 
|v) Tools: 
— 


No. 236 
Bait Ant 
Atmenment 


to 


You should see these tools. 
They're beauties. A mechanic 
would enjoy handling them, 
for somehow he would in: 
stinctively reelize that they 
“feel” right. The design, 
balance, clean-cut graduations 
and immediately recognized 
Utility are features by which the 
silled mechanic Knows Uhem to be 
tools made by. master’ workmen. 
Furthermore, the name and trade 
mark of Brown & Sharpe sssure 


him of the accuracy and durability 
expected of Brown & Sharpe Tools. 


cans Na Voces Stop. st your dealers, sce and 
dens hhanite'thexe tools You, too, wil 
feel their personality," and wil be 
Brood to have them m your iit 
¥ 
<p» Brown & Sharpe Mfg. Co. 
Kae Providence, R. 1. 
oe 
The New, No, 29 Simait 
‘ier dog 


‘The new sie, catalog bs 


cs) 


SEND TODAY FOR YOUR COPY OF THIS CATALOG 


Brown & Suarpe Toots 


Standard of the mechanical world 
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How to Scrape Metal Surfaces 
| (Continued from page 84) 

010 to .015 in. higher than the corners. 
[Alter grinding, the scraper is honed on an 
oilstone. The oflstone rests on a bench 
land the scraper, held in a nearly vertical 
position, is rocked back and forth over 
the oval edge a few seconds with pres- 
sure to give it a keen cutting edge. It 
the scraper is made of good steel and is 
properly tempered, it will last a long time 
Without regrinding and only an occasional 
Tubbing on the stone will be needed, 

Before scraping a job, the work must 
be spotted. This operation reveals the 
true condition of the surface, indicates the 
high and low spots, and serves to guide 
the operator. ‘The high spots must be 
brought down to the same plane as the 
low spots. 

Several different materials are used for 
spotting. On the coarser grades of work 
red lead and oil may be used, but for very 
fine work Prussian blue is the best ma- 
terial. When using Prussian blue, only 
very small quantity is required and in all 
cases it should be Used sparingly; a plece 
the size of a pea will cover a very large 
area. Another point to bear in. mind 
‘when applying any spotting material to 
the plate is that it should be distributed 
evenly. ‘Thick and thin spots will result, 


{n'a faine bearing. 
[XSOME cases the plate is applied tothe 

work and in others the work is applied 
to the surface plates, the resulta in either 
caso are the same, This x governed by 
‘the weight of the job. Where the work is 
of a Tight character, Uhe usual practic in 
to apply the piece to the pate. 

Before marking or spotting the work, 
all dirt and chips must be removed. and 
the plate munt be {rea from any dirt or 
iit.” The piece is then placed tipon the 
Pilate in contact with the surface to be 
‘worked upon. Tt should be moved nround 
ind turned in several directions on the 
plate without applying any downward 
Dremure other than the weight of the 
piece, asin Fig. 1 at the lett. At the right 
ot that illustrated is shown the correct 
position of the mechanic and the method 
of holding the scraper. 

Considerable presnure som 
quired on the scraper to brin 
to the proper surface wit 
time; this depends in some degree on the 
‘size of the job and the condition of the 
surface as left by the machine, It ie 
Understood, ‘of course, that the push 
stroke is what tales the metal off the 
high epote 

Tn some classes of work, such as serap- 
ng long machine beds and the ways of 
lather and planers, there it a peculiar 
freakish tendency of the castings to warp 
| and twist after being machined. It ix the 

fustom of some companies to rough off 
‘number of eastings and pile them out of 
doors for several months for “seasoning. 
‘This reliever the rtresson and strains 
Even with this careful process there is 
often a alight warp or twist in the casting 
when it comes to the scraper and this hat 
to be taken out with a heavy scraper and 
lots of elbow grease. 

Extra heavy work is wet up on the floor 
(Fig. 8). "The surface plate should be 
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All out-doors invites your Kodak 


Autographic Kodaks $6.50 up 


Eastman Kodak Company, Rochester, N.Y. 1 koiet cry 


Take uny user's advice and 
buy a Remington Portable 


Remington Typewriter Co. 
374 BROADWAY, NEW YORK 
eanches Everywhere 


We believe we make the best typewriter ribbon 
in the world—and its name is PARAGON 
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Springs Save Time in Clamping 
Duplicate Parts 
"THE, simple ex 
pedient of using 
springs under work 
clamps, as illustr 
ted, has resulted in 
cutting down ma- 
terially, in one shop, 
the time of setting 
| up repetition work 
on planers. — A, L. 


uM BouT 


Support Steadies Long Work in 
| Machinist's Vise 


| 
HEN working on long material at 
| Wierd Wk crue earns 
| aid to use a support made as shown. ‘This 
is machined from a piece of flat stock of 
the desired length, 
sons one end being 
JO" turned down to 
any suitable diam- 
‘eter and fitted with 
a sliding fork or 
rest, In this way 
‘the end of the work 
__— may be prevented 


se si0e from sagging. This 
saves shifting the 
r stock in the vise 


View stendy-rest 0 often, —F. N, 


How to Scrape Metal Surfaces 
(Continued from page 86) 

| placed at a convenient height for the 

‘operator to use or hung on a chain hoist 
by a special grapple hook. When the 
plate is rested face down on a bench, it 
never should rest directly on its finished 
surface. A special board having leather 
or felt pads should be provided, or it may 
rest on another surface plate, face to face. 

Scraping bearings also is illustrated in 
Fig. 6. In this work the interlor surface 
of the bearing is scraped to fit the spindic, 
‘Sometimes a special mandrel js made and 
‘used as a master plate and in others the 


In Fig. 2 is a group of special test pieces, 
and parallels used for checking seraped 
angular surfaces, such as the ways of 
lathes and milling machines and the V's 
of planers. 

Closely allied to the scraping of metal 
surfaces is the producing of the orna- 
mental appearance known as frosting. 
‘This is an added refinement used when 
time and expense warrant in order to 
decorate the surfaces. The principal 
figures seen on frosted machine surfaces 
are indicated in Fig. 4. 

‘The crescent patiern sometimes ix 

varied by adding a second series of 
crescents, so that the surface is mottled 
with what appear to be full circular 
marks. In either case, the seraper is 
oscillated right across the surface to form 
a whole string of crescents at one time, 
In forming the straight and diagonal 
iamond patterns, the mechanic draws 
the scraper toward him to make one 
‘broad mark and then passes it sideways 
to the right a trifle, preparatory to draw- 
ing forward again.’ To learn to do this 
is mainly a matter of practice. 


On every count—whether work, 
wear oF service—the superior’- 
ty of the Remington Portable 

decisive. Sold by aver 5,000 
\ealersand Remington branches 
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Bring In Stations 
You Never Heard Before 


EACHING out through the ether 

“fishing” for new stations in 

far away places most thrilling 

game. To many, it’s more than half 
the fun of radio receiving. 

this absorbing venture requires 

receiver but a headset capeble 

eres int signals ehachy ol ae 

‘new aupersensitive, Music 

equal to another stage 


ally selected steel, chemi 
Pole faces 


frequency 
handsome, comfortable set, 
phones what the Music Master Reproducer is ‘enduring. Price—$12, 


Ask Your Dealer To Let You Try One 


§Music Master Corporation © 
ars and Dba Mlb Gre Ree ports 
10th and Cherry Streets 
Onno PHILADELPHIA Pitstreh 


HEADSET 


GOODELL PRATT 
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Bench Vise 


Nei 61 


Price, $2.40 


A small vise— 


with jaws like a bulldog’s 


VISE is judged by its jaws. They're “the works.” 
Find a vise with jaws that meet flush and true 
‘won't wobble or loosen, hold with equal strength 
all points and with the tenacity of a bulldog— 
ind you've found a vise that will be a real helper 
for all the years to come. 
This Goodell-Pratt Vise is that kind 
Clamps to any bench of less than 13-inch thick 
ness. Operated by an accurately cut steel f 
screw. The two steel guide rods hold the jaws rigid. 
All parts carefully fitted—the final operation 
being the close machining of the jaws to make 
them meet with absolute accuracy 
Steel parts are polished. Iron parts beautifully 
finished with enamel, baked on, 
Width of jaws, 2 inches; jaws open, 2 inches; 
weight, 39% pounds. 
Other tools for the small workshop 
In the Goodell-Pratt family of 1500 Good Tools are many 
Other wich tools made specifically for the small workshop. 
‘The catalog shows them all. Write for it. Jase ask for 
Catalog No. 15. 
GOODELLPRATT CO. 
Scoot 
rs) ene 


D, MASS.ULS. A. 


1500 GOOD TOOLS 


Simple Jig Prevents Breakage in 
| Drilling Plate Glass 


['_ DRILLING plate glass for attaching 
‘windshield wipers, special inside spot 
lights, and similar purposes, the simply 
made drill jig illustrated has proved suc- 
cessful in preventing breakage. It con- 
sists of 2 blocks of wood, 2 small pieces of 


WINDSHIELD 
Guns 


DRILLIGIN POSTION 


‘The driling tool ie guided by a wooden 
{ioc clamped emly weainet the gloot 


strap iron, 4 wood screws and 2 clamp 
screws. 

‘The jig will serve with whatever type 
of tool is used for drilling the glass, Usu- 
ally the tool sa eof aapecially hardened 
steel drill kept wet with turpentine 
camphor, or else a brass tube with 
abrasive of turpentine and emery powder 


Roller Guide for T-Square 


10 HOLD a T-square against the left- 
Thand edge of the drawing-board at 
all timen ia the object of the device Mlus- 
trated. ‘This in expecially intended for 
we’ on a large 
rawing-board not 
equipped with an 
ordinary —paralle! 
rule aftachmer 
A “bent plaice 
somewhat shorter 
than the length of 
the T-square head 
£ is fastened securely 
Sep to the head. This 
plate carries 8 
Kooe Teaveare tend wooden rollers. 
serionseewing bons The rollers ' T 
against a track made of brass angl 
‘which ia fastened to the under side of 
Board parallel with the edge 


aMWINO-DOARO. 


Extension Blocking for Planer 


GREAT 

many of us 
know how ag- 
gravating it is to 
have a job 
blocked and 
clamped on the 
planer bed only 
to have the 
blocking slip on 
the first stroke. 
A good way to 
prevent this is to 
make a pin with 
a large head, provide the. clamping bar 
with a hole through which the pin will | 
pass, and use standard washers between 
‘the clamping bar and the pin head to act 
‘as spacers. Much time ean be saved by 
using a set of these clamps in conjunction 
with s keg of 1- or 13¢-in. washers, 


How to Usea Universal Dividing Head, 
is a Better Shop Method article that 
‘will appear shortly. 
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More than a million and a half Brandes Head- 
sets and Table-Tulkers are today doing valiant 
service! each sale this time-tried guarantee 
hand meaning. Itis an old 
the unlimited confidence of 


pledge that 
the manufacturer products—a confidence 
based on the continued acceptance of Brandes 
products by an alert public. 


The name ce 
to )in Radio 


2 
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‘10a Kl Sytem aborts ech mands ar mcd onthe cigar hmong 


The service of knowledge 


The youthful Alexander Graham Bell, in 1875, was ex- 
plaining one of his experiments to the American scientist, Joseph 
Henry. He expressed the belief that he did not have the 
necessary electrical knowledge to develop it. 

“Get it,” was the laconic advice. 

During this search for knowledge came the discovery that was 
to be of such incalculable value to mankind. 

‘The search for knowledge in whatever field it might lie has 
made possible America's supremacy in the art of the telephone. 

Many times, in making a national telephone service a reality, 
this centralized search for knowledge has overcome engineering 
difficulties and removed scientific limitations that threatened to 
hamper the development of speech transmission. It is still making 
available for all the Bell companies inventions and improvements 
in every type of telephone mechanism. , 

This service of the parent company to its associates, as well as 
the advice and assistance given in operating, financial and legal 
matters, enables each company in the Bell System to render 
telephone service infinitely cheaper and better than it could as 
an unrelated local unit. 

‘This service of the parent company has saved hundreds of mil- 
lions of dollars in first cost of Bell System telephone plant and 
tens of millions in annual operating expense—of which the public 
is enjoying the benefits. 


AND ASSOCIATED COMPANIES. 


BELL SYSTEM 
’ One Policy, One System, Universal Service 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


‘Telitale Aid in Setting Work 
for Taper Turning 


Fe] | FOR setting over a lathe talstock for 
cutting tapers, the simple telltale 
Hag | illustrated is a useful accessory. A plece 
‘of machine steel $4 by 1 in. and about 5 
in. long is slotted as shown to take a finger 
made of ¢-in, thick sheet steel pivoted on 
a 3G-in. pin. 
After the spots are turned on the work. 
for the large and small diameters of the 
taper, the finger is 
placed in the tool- 
post and the tail- 
stock is set over 
until the finger just 
touches each 
turned spot, the 
carriage being run 
back and forth, 


Lathe tatltale 


Tailstock Holder for Light 
Drilling on Bench Lathe 
ON, THOSE frequent oceasions when 

in desired to drill a center or a 
mall hole in work chucked in a bench 
lathe, the usual practice is to remove the 
part and do the drilling on n drill press, 
One way to avoid taking out the work is 


| senousy 


eu ep SS USAT 


“¥ 


Gap RING 


LATHE CENTER 


A sing that slips over the talletock center 
Holds centering countersink ot small drill 


to use a hand drill holder that is inserted 
between the work and the tailstock center, 

‘This holder consists of a grip ring 
knurled on the edge and drilled in the rent 
face to fit snugly over the tailstock canter, 
so that the rear face of the ring bears 
against the spindle. This insures. the 
ring’s being located centrally to the work. 
Screwed into the front face of the ring is a 
chuck for the centering countersink or 
small drill, 


Diagonal Pins Hold Tools in 
Socket of Unusual Design 
TOOL socket AssemoLeo socner 


nar cig} 


sively as illus 
trated. It consists 


Poe 
|e 
Se 
eno Hor(aose9) 
popes ay 
Pare toni 


that "are forced 
the shank of the tool when che 
nut is tightened. For some purposes a 
ingle pin is sufficient. 

For use in lathe or drill prese, this form 
of tool can be made up at comparatively 
small cost, and itis suitable for taps, drills, | 
counterbores, reamers, and various other 

cutting tools —G. A. L. 
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‘Testing Alinement of Lathe 
and Accuracy of Square 


"To DETERMINE accurately it the 
live spindle of a lathe is true with its 
ways, T chuck and turn a piece of metal 
of convenient diameter for a distance of 6 
‘or Sin. If the diameters at both ends of 
the cut are equal, then the spindle is true 
ina horizontal plane. In turning off this 
section, the last tool cut must be very 
light £0 as to reduce the wear of the tool 
toa minimum. For greater accuracy it 
‘would be well to grind the surface after 
itthas been turned, 

Checking the trueness of the spit 
vertically in relation to the ways, an in- 


‘The special teat piece want for checking 
lathe spindle ‘and testing sauare | 


dicator is placed in the toolpost and | 
traversed beneath the turned. surface 
Lack of movement of the indieator shows 
‘that the Ia wed. correctly. 

‘This same piece of stock can be used to 
test the accuracy of a square. First turn 
‘conical center in the end of the metal: 
then bring the tall center into the turned 
center in order to true the tailstock and 
spindle. Now form a narrow flat edge on 
the end of the piece and place it on a sur- 
face plate, as shown. 

‘A square, of any other right-angled 
tool, can be tested very quickly in this 
way.—Janes PF. Honan. 


‘Tool for Cutting Washers 
WASHERS of any desired size may be 
‘cut rapidly from rubber, fiber, felt, 
for any material other than metal with a 


that contains a ring for ejecting the 
washers as they 
are cut. A ring of 
‘the same diameter 
fn placed outside 
the tool on top and 
connected with the 
inner ring by 
means of two 
studs. These studs 
carry springs, 80 
that 
spindle 
the washers that 
hhave been cut are 
automatically forced out of the tool. 

‘Tool ateel should be used. The edges 
‘may be resharpened without altering the 
size by grinding the bevel. ‘The shank of 
the tool is held in a drill chuck or made 
with a taper shank, as preferred. 

‘The material to be cut is placed on a 
board so that the cutting edges will not 
bbe dulled.—H. W. 


We’ve Made You 


A Unique Shaving Cream 
Will you please accept a test? 
By V. K. CASSADY, Chief Chemist 
Gentlemen. 
Here is a Shaving Cream which millions are discussing. 
It does five things which men desire in a surpassing way. 
The history is this: 

Palmolive Soap, through its effects on the skin, had become the 
world’s leading toilet soap. We desired to bring men those same 
effects in shaving. 

But men, we knew, wanted other results. So we asked 1,000 
men to tell us what they wanted most. 

Then we worked 18 months to meet their requirements as no 
‘one else had done. We made up and tested 130 formulas to attain 
the utmost in a Shaving Cream. 

Five astonishing results 
openers ‘Shaving Cream multiplies itself in lather 250 


on faces 
for x 
‘cream fotlone 
“The real has been » enantio 


2-Itssfiens the beard in one minute. 
3Its lather maintains its creamy fullness for ten minutes 
{The eitra-strgng bubbes support the hairs 
5 2 olive oll content makes the 
ike dale eflece 
‘Toad the final touch to shaving luxury, we have created Palmolive After 
‘Shai a Pees ‘how. Leave the akin smoot and 


THE PALMOLIVE COMPANY (Del Corp), 360N.sichldan Ave, Chlengo, Ie 


” 


It’s worth while spending a 
little time, when you pick a 
plier for your kit. Ask your 
hardware dealer—he knows a 
lot about tools. And if it's 
quality pliers you buy, he will 
probably tell you to take a 
leaf out of the professional 
electrician's book and buy 
Kleit There is sixty-seven 
years of experience built into 
every Klein plier — sixty- 
seven years of manufactur- 
ing only quality tools! 


3220 BELMONT AVENUE 
‘cuicaco, TLL. 


teat CL EEN 
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Making the Most of Your 
Milling Machine 
(Continued from pose 82) 

to be done except to mill this radius. Tt 

was eight o'clock in the morning and I 

had only six hours in which to machine 

the 60 pieces, but this looked easy enough, 
as I only needed to do 10 pieces an hour. 

T went to the tool crib and asked for 2 
concave radius mill ‘with (in. radius, 
but after looking all over the erib, the tool 
man said he had nothing but a 5/16.in, 
radius mill, so T was stuck. After a few 
minutes’ thought, I looked up a block of 
cast iron of the form shown at D, turned 
up # stud, B, and inserted it as shown, 
then clamped down the block on the table 

‘of the milling machine. I centered the 

‘plug with the spindle as indicated. Next, 

T threaded a 8/16-in, rod 12 in. long for a 

‘handle and put in a i-in. end mill (F) 

‘Screwing the handle C into the rod-end 

G and placing the latter on the stud B, it 

‘wan an easy matter to move the handle 

back and forth in the direction of the 

arrow and thus generate the radius re- 

Quired.” As a matter of fact, I had the 60 

Pieces done a few minutes’ before noon, 

although some of them were a trifle rough, 

T touched them up with a file and removed 

the burrs, finally making a good job. 

‘When I took the work to the forema 
wondered how I had done it so quickly, 

and asked where I got the radius mill, I 

took him over to the machine and showed 

him the rig Thad used. Tt developed later 
that the foreman knew there was no radius 
‘alll of the 


purposely, 
to seo how 
I would 
make. out. 
Incident- 
ally, Tre 
ceived | an 
pay the 
next Sate 
urday, pre- 
sumably 
for the i 
genuity 
displayed. 

‘The or 
dinary 
milling-machine operator seldom stops to 
think that it often pays to take a litle 
more trouble and set up two or more 
pieces at a time. Frequently they may be 
‘machined almost as quickly as one could 
be done. ‘Take the example shown in 
Fig.2. There were 50 shafts (A) in which 
keyways were to be cut as at B. Many 
‘operators would set up one piece at a time 
and clamp it in the usual way against a 
parallel in the T-slot, but by using blocks 
as shown at C and a single clamp between 
the pieces, they could be set up almost as 
rapidly and located as positively. ‘Then, 
by using two cutters on the arbor, the pro- 
duction almost could be doubled. 

A thin casting is always hard to hold 
and difficult to machine. “Chatter” is 

(Continued on poze 95) 


Fig. Milling « sot 


Start with Their 
Early Training 


You can bring machines to 
work fast and profitably, much as 
‘you build up good work 

By using a counter and getting a 
record, you can check up the out- 
put and GAINS in output ws you 
perfect your machine mechani- 
ally. 
You'll develop better operating 
a better operator 
at the machine. Each new step, 
as it counts in resus, will be 
measured for what it's worth— 
by your 


COUNTER 


‘The small Revolution Counter be- 
low registers one for a revolution 
‘of a that, recording «machine 
Seti of pot. The 
ing mechaniam 
fund av 
Nigh rate of 


al 
i run bachward 
the counter ss 
tracts, Price $2.00. (Cul ¢5'sse) Sell 
etary Ratchet Counter, egnter 
‘Sines to 3200, 


‘The Revolution Set-Back Counter 
below records the output of the larger 
‘machines where 2 ahaltrevolution indi. 
fates an operation. 


ten figures 

with four fgure-wheels 
Steed $0.00“vabzet od 
‘count. Cut less than one-half sie. Set- 
Back Rotary Ratchet Counter, to record 


reciprocating movements stot punch 
rome, 3150 in) 
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Making the Most of Your 
Milling Machine 


(Continued from page 94) 


very apt to develop on this kind of work. 
If you clamp the piece too strongly, you 
are very likely to spring it out of shape 
‘and if too loosely, it will chatter or change 
Position during machining. 

"ake the piece shown in Fig. 8 for ex- 
ample. This is a thin bronge casting, A, 
‘hich is to be face milled on the flange B. 
We first set up this piece by means of set 

ws in surrounding angle plates as in- 
dieated and started the cut, Before the 
mill had traveled 3 in.,a persistent chatter 
developed, at which time the machine was 
stopped and setscrews tightened again. 
Before the first piece was completed, we 
had to stop the cutter four or Bve times 
and tighten 
the set- 
screws, We 
were using 
cone ~ point 
serews "and 
changed 
these to the 
cup ~ point 
variety, 
which im 
proved the 
situation 
slightly, but 
obliged to 
lute & very light feed and high speed to pre- 
vent chatter, ‘This made the operation 
low and some distortion was apparent. 

The trouble finally was overcome by 
using wooden blocks und jacks at C and 
D opponite the setscrews. By this means 
vibration was overcome and the screws 
could be tightened sufficiently to hold the 
work without causing distortion. A prin- 
ple similar to this often ean be used to 
advantage when holding thin oF fragile 
work. 

‘When you have oceasion to eut a slot 
through a easting or a forging, as shown 
at Ain Fig. 4, you are very likely to pro- 
duce result as shown in exaggerated form 
at Bin which the sides have sprung away 
from the cutter during the process of ma- 
chining. If you put the piece in vise jaws, 
ts shown at C, and mill through the slot 
lengthwise of ‘the jaws, trouble will be 
caused by the eutter's binding and giving 
fan inaccurate slot when finished. If you 
cet crosswise of the jaws, you will have a 
result similar to that shown at 5, 

Several solutions are possible in a prob- 
lem of this kind. If you have only one 
piece of machine, you can take a cut 
through the center first and then a light 
finishing cut on both sides, using a rather 
high speed and fine feed. "The operation 
ean be done with a single cut by using 
special jaws as shown at D, high enough 
to support the sides well and obtain a good 
rip to prevent spring. If there are a 
‘umber of pieces to be machined, this is, 
of course, the best way to do the job: but 
it only a few are to be made, it would 
hardly pay to make up jaws 
specially. 

‘When using 2 milling machine for the 
accurate boring of holes, as often required | 
in fig work, care must be taken in setting 


Locating bales 
(ith seeve and bution 


Fa. 5. 


(Continued ow page 96) 


Work on your 
radio with 


“YANKEE” 
RADIO TOOLS 


They make radio construction easy, save 
time, do better work. 

Te’sfunt You just move handle of “Yankee” 
‘Tool Holder back and forth on ratchet move- 
ment. 

The tool countersinks, reams, runs up nuts, 
drives screws. Attachments for these opera 
ns fit holder. 

A touch on Ratchet Shifter gives you right- 
or left-hand ratchet; or rigid adjustment 

‘ankee” Radio Drill No, 1431, capacity 
9-32 inch, is just right for radio jobs.” In addi- 
ion to use on your radio, you will find these 
tools handy for general use around the house. 


“Yankee” Radio Tool Set No. 105 
Price $3.25 
All thee atachments ft "Yankee" Ratchet Holder 
Blader—one for long rach into bos, between wits ee 
ore for xa screws o da : 
Counterink—for headaches, SP nh 
Sockets {two) cover ll small nat, 
Reamer—for enlarping holes in pane 
Wench—one end, aquare or het Other, bex fr jacks. 
Wire Beader—for bending wire and making lope. 
“Yankee” Drill No. 1431 


Price $3.00 


4 10 1 pear for speed. § 
largest drill ueualy supplied with radio drill sets 


Your dealer can supply you 
“Yankee” Tool Book Free on request 


Nortu Bros. Mr. Co. PHILADELPHIA, U. S. 


“YANKEE” 
TOOLS 


Make Bet Mechanica’ 


“YANKEE 
Sx 
"108 


YANKEE" 
Radlo Dell 
ora 
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Williams 


intial lor speed 


Ifyou like to make race track speed 
in the morning, W las H 
will a Slippery 
can't jesanese can't ove 
it, Perticegs geen Iesimply 
can't come off, 

As for the shaving, eream, i 
was especially for men 
With wiry beards and tender skins. 

Williams works up into a rich, 
creamy lather almost instantly. And 
as the razor glides across your face 

jou experience a new sensation. 
Eich ‘stroke is lubricated. Razor 
friction is removed. And when the 
shave is over, your face feels clean, 
cool and delightfully refreshed. 

Try Williams tomorrow morning. 
Large size, se. Double size, soc, con- 
taining almost twice as much cream. 


Tue J.B. Wrutams Company 
Glastonbury, Conn. 
49. art Merl 


scored again! Agua Vel le the 
“esense 


prenarsees 
Foruse steer shaving. For ree albotie, 
write Dep. 


Making the Most of Your 
Milling Machine 
(Continued from poze 95) 


from one hole to another. It is seldom 
advisable to depend upon the micrometer 
dials on the machine, although these may 
give a close approximation to the sizes. 
‘The majority of operators are more or less 
familiar with the button method of locat- 
ing holes that are to be carefully bored in 
a given relation to each other. 

In applying this method to the milling 
machine, if we assume that the work has 
been carefully Iaid out and the button 
applied, the piece can be set up on the 
machine as indicated at A in Fig. 5. After 
‘this has been done and the piece clamped 
against an angle plate or on the table, 
according to requirements, we must pro- 
vide a hardened and ground plug B, 
lapped accurately to the exact size of the 
button used. This plug is inserted in the 
spindle as shown, and a sliding sleeve, C, is 
placed over it. ‘This sleeve must be a very 
nice fit, without any shake whatever. 

In use, the table must be adjusted until 
the sleeve can be slipped freely from the 
plug over the button, at which time it is 
‘evident that button and plug are in aline- 
ment. Back-lash in feed screws must be 
taken out when alining button with sleeve, 
and if the former is a trifle higher than the 
plug, lower the knee below the required 
point and then bring it up again, to take 
uupall lost motion in the screw. In making 
longitudinal adjustments, the same idea 
must be followed. 


FTER the spindle is set, the button 
and plug are removed ‘and a drill 
is inserted in the spindle, to be followed 
by the usual boring bar or reamer. Tt is 
always best to generate the hole accu- 
rately by means of a boring tool, as the 
reamer may be slightly off center and thus 
aune slight errors in the position of the 
hole. ‘Avcareful operator can obtain very 
ood results by this method, although 
ome prefer to mount an indicator in the 
spindle and obtain the setting by adjust 
ing the table until the indicator reads the 
same at four points 90 degrees apart 
‘around the button. It is rather dificult 
to see the indicator pointer in some posi- 
tions, but this difficulty can be overcome 
by using a small mirror and an electric 
light. "Asa general thing, this method of 
location produces more accurate results 
than the plug and sleeve arrangement. 
‘For shart jobs, don't worry too much 
about your feed and speed, because the 
cutting time is less important than the 
setting up. Use a conservative feed and 
speed and spend your time to the best ad- 
‘vantage by studying out a simple and ac- 
‘curate method of setting the work in posi- 
ton and holding it there when you have 
placed it properly. Ordinarily use slow 


speeds and comparatively coarse feeds for | 


roughing cuts, with higher speeds and 
finer feeds for finishing. Chatter often can 
be avoided by changing the relation of 
feed and speed. 

Cast iron usually is cut dry. Bronze 
‘and aluminum ean be cut either dry or 
‘with a lubricant. Tool steel or alloy steel 
and steel castings are best cut with a 
lubricant. Plain lard oil is very good, but 

(Continued on page 97) 


RADIO 


Elements of RadioCom- 
munication 
E. W. Stone 
For the man who wishes to under 
scand the general theory of rio 
ire Gicomion presmend seeps 
terms, of every phase. of radio-te 
graphy and radio telephony, 

Price, postpaid, $2.50 
Henley’s 222 Radio Cir- 
cuit Designs 
‘An. entiely ew and throughly 

ol onda, 
mmtaig. the fget calecton 
Foil chests ‘eal bookrape ever 
Published. 

Price, pastpaid, $1.00 


The A B C of Vacuum 
Tubes Used in Radio 
Reception 
Ei Lawia 


tc ee 
sion meaty fre 
itt aren ies oe 
Mee eee 
of operition of vacuum tubes end 


Price, postpaid, $1.00 


How to Build Your 
Radio Receiver 
Edited by K, Banning and L. M, 
Cockaday 


‘This book tells just exactly how to 
build your own receiving set, how to 
install it and how to operate it. Full 

iven for 


Price, postpaid, $1.50 


Cram’s International 
Radio Atlas 


| Double page Radio maps of the 
ited States, Canada, the World. 


waved 
a Radio informa- 


Cram’s Radio Map 


chensive Radio Map of the 
United States and Canada, showing 
government, commercial and private 

fons: completely indexed, Size 


250 Fourth Avenue, 
New York, N. Y. 
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Adjustable Jig for. Drilling 
Holes in Round Bars 
CHEAP UNG 

A eases 

Jig for drilling holes 


in round stock ean 


BLACK & DECKER 


QUARTER-INCH 
-ORTABLE ELECTRIC DRILL. 


ith the Pistol Grip and Trigger Switch” 


upright by means * 
of a T-alot. ‘The 
upright is grooved (7 >-svor. 


to allow the bush- 
ing bracket to be 
adjusted up or ‘i 
To Mtn, hol doled Inthe ed 
of the block to receive a bent rod, which 


facts as a gage. ‘The gage is held’ in any 
desired position by a setscrew. 


Safety Handle for Jointer Holds 
Thin Stock Firmly 

"HEN planing thin strips of wood on 

the jointer, the danger of accident 

may be reduced by providing « handle 
or holder ‘made as shown. 1 ts placed 
cover the strip to be planed, the end of 
which is caught against the cleat. The 
latter may project 


3 oF 34 in. below 
4 ural an eicrees 
‘the holder, as Bef re 
desired. Two i mascener 
sharp pointed nail ot and 
which project 
tly through 
AI) the holder, prevent 
the trp trom 
Motd hn sock demi under Presa Nine Tube Radio Receiver 
In Three Evenings 
Making the Most of Your is, tanceara dB 
Milling Machine 
(Continued from pops 96) panel and the process he devised 
for very hard materials white lead and oil ‘Morante il ontraments onthe base im Une beet positions to 
give a smoother cutting action and this sqaure ag rise le Vest "ieougest wid cla Tend 


composition also has the property of ph Pp 
clinging close to the cutter and adhering 
to it more than does plain oil. 

Tn high produetion milling, a compound 
usually termed "'soda-water” often ia used, 


but for short-job work machines are ‘ew 
seldom provided with pump and tank (Gp with ‘varlzus aise rif bits te ecomumodate the various 
needed for this sort of lubrication. It ‘ountiner (Sse ef holes ving bean inccated on the paper 
should be remembered that the lubricant SPBy king the clctic il sad tend all thene toes canbe 
serves two purposes, reducing friction and sites "belee the este os i 
cooling the cutter. For short jobs we need iSepe el note pre ae 


ie ‘mostly for reducing the friction and 
imalking the cutting action easier. 

“Many operators dislike using lubricant 
‘on a milling machine because the oil and rament wae mouceed 
chips cling to both cutter and work and Samet El be mated 
‘make it more difficult to ace the action of ‘i 
the cutter. When the lubricant is used QS tase nan arf tee had ane 
only in small quantities, it has no force 
and being only sual! szeam it doesnot 
carry away the chips. Lil chips: 
and oll muss up the machine. This is a Orders and inquiries may be moited to 
Tanyas Dein of view sd Shonkd woe We BLACK & DECKER MFG.CO. 
be tolerated by a good operator, for it is ed apm aa saad 
certainly much cheaper to spend a few bickinn iis 2 are 
‘minutes in cleaning up the machine than 
it isto regrind a eutter 
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“Red Devil” Glass Cutters 


The Glaziers’ Standard 


‘T'S economical to do the litle the slightest pressure—stands the 
hhome glazing jobs yourself with test of hard use. The handle is 

a “Red Devil shaped to fit the fingers without 
‘The hand honed steel cutting tiring. 

wheel cuts clean and sharp, with More “Red Devill” Glass Cutters 


Large Cap Prevents Speed Lathe 
from Splashing Oil 


‘one who has been splashed with 
l thrown by the spindle of a wood- 
lathe will appreciate the method 
of protection indicated in the accompany- 
ing illustration. ‘The bearing cap is made 
about 1 in. longer than the lower half of 
the bearing. ‘Thi 

allows 14 in, to pro- 
ject on each side, 
the cap being cut 
back to allow the 
hubsto revolve 
under it. 

If the expense 
making new eaps 
to be avoided, a 
Piece of tin fastened 
‘on each side of the 
cap will serve the 
Purpose.—F. N.C, 


Adjustable Drill Jig 


“THE simple drill jig Mustrated isa 
useful fixture because it ean be ad- 
usted to suit the location of various holes 
that have to he drilled in straight flat 
work and shafts, as well as pin holes in 
studs and similar work, 

A rotating head is pivoted to a block 
hat can be clamped along with the work 
n the drill-press vise. A bushing hole is 


asTenin Boxy, awoeneo ORL 
2 


Roarino 
bi 


Only $225. 


emplate with meter 


‘Send for this valuable booklet. Learn 
how you can cut down your coal-bills 
20 to S0%—get more heat {rom leas 
oal—fre the furnace fewer times— 
decrease the amount of ashes—reduce 


frosts.” All this by quckly attaching a pimple 
[Bespeeate device the fede of pour 
thecomfort and fue savings made possible OY 


‘The CROWN Fuel Saver 


‘athe-Ts Ineh swing 
PARKS Cabinet Shop, Special is nx 
‘complete a small shop equipment as 
you can buy "Everything in one com 
ie uni seth motor 
ifust the machine for your home shop 
the cabinet smaker-—novelty and 
toysmaker-special furnitare bullder— 
{or the farmer who makes his own | | 


ives, ete. No end to ies 


eefulness! 
‘Complete, or without motor and at= 
tachments to suit your needs. 


| su ioaiicliy 


par Sea ae 


Sas ceese 


| 
Mun iR 


Taal ofl 
WOODWORKING | MACHINES | 


woe 


The Jie be minted ty siding the 
damping tock and rotating the head 


provided in one end of the head to take 
rill bushings of various sizes. 
jg is clamped as shown and 
the head with the proper bushing is 
manipulated until it is directly over the 
tment. being ob- 
tthe jig block along the 
vise jaw. ‘The fastening bolt and the 
vise screw then are tightened to clamp 
the jig in place—G. AL, 


Holder for Surface Filing 

‘TOOL for the SE°8K(08 

mechanic who ~ 
has a great deal of 
surface filing to do 
ean be made by 
bending two pieces 
of Mein. plate to 
form a file holder 
as shown. The plates are held ay 
separator and two wooden hat 
riveted to them. ‘The central clamping 
bolt is screwed up tight to hold the file 
between the jaws. 


‘To ANNEAL high speed steel, heat slowly 
to a dark red; cover with lime or ashes, 
and allow to remain until cold. It ean 


then be worked as soft steel. | 
eee — 
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Lift Attached to Lathe for 
Handling Heavy Chucks 


REMOVING heavy chuck from = 
large lathe is a task that is lightened 
greatly by the use of the special lift illus- 
trated. When the design of the lathe per- 
mits, this may be fastened directly to the 
‘back of the bed, or 
may be carried 
down to the floor 
and. braced from 
the lathe bed. 

‘The upright is a 
bent bar iron with 

}ooked end. This 
supports either a 
short turnbuckle 
or, if the stand is 
high enough, a 

‘Allows one man to small rope tackle. 

handle large chuck A hole is drilled 

and tapped in the 
chuck to receive an eye-bolt. 

‘When removed from the rest, the chuck 
‘may be swung to one side and allowed to 
hang ready for use when wanted. This 
allows one man to handle a heavy chuck, 


Shaper Tool for Keyways 


HEN no reg- 

ular key- 
cutting machine is 
available, keyways 
may be cut quickly 
in the shaper with 
the tool illustrated. 
der, forged = 


hhasa }4-in. reamed 
hole that takes the 
tool bar, In the 
tend of the bar is a 
toolbit, held with 
setacrew. If the holder is pack hardened, 
it will give and wear longer. 

Bars can be made of different lengths 
and sizes. For work on short bushings, 
gears and small pulleys, this tool-holder 
is a real time-saver, 


“Cutting keyway in 
all ‘paey "bab 


Lock Pins Prevent Turning of 
Countersunk Screws 

HE countersunk screw is one fastener 

for which ordinarily no method of 

locking is provided. In some eases, it is 

true, the head is chiseled, riveted, oF 

prick punched, but these methods eannot 


4 
Ea a 
DIAGONAL HOLES- be 


‘A neva bent steal ro in driven int ding 
Goat hotes to lock the ‘crew-head sat 


bbe depended upon always to hold against 
vibration and other strains. | 

In one shop countersunk screws are 
locked by the simple but effective method | 
illustrated. Two small holes are drilled 
diagonally’ at the ends of the serew slot 
and into these is driven a steel rod of the 
sume diameter, which straightens out into 
the serew slot and holds the head. 


eneral Motors 
Trucks 


GMC Is The Big 
Mileage Truck 


‘There is big mileage in every General Motors Truck. 


Big mileage free from anything but casual service atten- 
tion. Overstrength in every part. 


Long miles fully loaded up steep grades through bad going 
=bad roads or good look the same to the now famous 
GMC Two Range Transmission. It enables a GMC and 
its load to go anywhere the wheels can get traction. 


Big mileage on gasoline and oil. The Two-Range Trans- 
mission furnishes both speed and pulling power with an 
engine of economical size. 


Big mileage per dollar of cost. GMC Trucks are closely 
priced—cost less than other trucks of competitive quality 
and comparative capacity. Ask why! 


Big mileage without dead time in repair shops. Ask for 
a catalog and see why! 


GENERAL MOTORS TRUCK COMPANY 
‘Disison of General Motors Corporation 
PONTIAC. MICHIGAN 


furchee 
1 aun inuerested in'e ruck) 


Look for this 
cabinet at 
your dealer’s 


Ifyour dealerhasthis Snap- 
on cabinet, he is ready to 
give you real wrench ser- 
vice for your car. He can 
supply you in a jiffy with 
a wrench for one job, or a 
Kit, like the one below, 
specially selected for your 
car. Write us if he hasn’t 
the cabinet. We'll serve 
you and him, too. 


Sat 
ae 


‘ Snap on 
Socket Wrenches 


MOTOR TOOL SPECIALTY 
14 E. Jackson Blyd., CHICAGO 
Gensenens 
Pease send ie fll particaer about Saapion Kit 
foe at. (If intrested in Mas 
Mecanics Kit, check her 


1 buy tel rom 
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Easily Built Aquarium and Stand 


MALL aqua 
rium lends a 
touch of color and interest to a 


sun porch, living-room or dining-room 
that well repays the cost and labor of 
building one. Not only has it a decora- 
tive quality that is dificult to duplicate 
by other means, but it provides a fascinat- 
ing study for the children. Its revelations 

‘more interesting the longer it is 
left unagitated, and for that reason the 
aquarium illustrated is of such a size that 
it can remain undisturbed for some time. 

‘To construct it, first obtain about 18 ft. 
of 34 by 34 by 34 in. angle iron for the 
frame (Fig. 1). ‘This may be bought at 
any hardware shop or dealer handling 
fron and steel; it should cost about 50 
cents. 

‘The ends of the horizontal rails, A, 
should be beveled at 45 degrees with a 
hacksaw and finished with a file, ‘The 
pieces then are drilled for 3/16-in. rivets, 
‘These holes are not countersunk, 

‘The vertical or corner pieces, B, next 
are cut and drilled, as indicated, and the 
holes are countersunk on the inside for 
the rivets. The holes in these pieces 
should be marked according to the holes 
already drilled in the horizontal pieces, A. 
It also may be well to mark each piece #0 
that the pieces will be 
asembled in the same order = 
as they have been laid out. 

When the frame is to- 
gether, it is taken to a 
glazier and fitted at the 
sides, ends, and bottom 
with’ 1i-in. plate or double 
thick window-glass. ‘The 
bottom glass should be a 


ie 
‘shorter to allow the cement 
to be pressed into the joints 
to form a dovetail, as shown 
in Fig. 1. The space marked 
C, which is found between 
the glass and the horizontal 
pieces, should be filled with 
cement, for if these spaces 


AguARIUM TABLE 


WORSE THICK 


tems, *, 
Tess) =r 
Fig. 2. The stand. with dimensional de- 


{ails Gf the top, tail begs and steers 


‘were allowed to remain open, the pressure 
‘of the water might spring the glass and 
‘cause a leak at the corner joints. 

‘The cement is made as follows: Lith- 
arge, fine dry white sand, and plaster of 
, each 3 parts, and fine pulverized 
in, 1 part, are mixed together thor- 
oughiy with boiled linseed oil, to which 2 
little drier has been added. Beat the mix- 


By William J. Edmonds, Jr. ture well and let it 


stand 3 or 4 hours be- 
fore using. When the glass has been ce- 
mented in place, the aquarium is left to 
dry for 3 or 4 days before water is placed 
in it, and 9 or 4 changes of water are 
‘then made, allowing 1 or 2 hours between 
changes before any stock is put in. 

The frame is finished in any color 
enamel desired. 


4 nequinen 0 
bw — 


& I 
SEX ANGLE, 


AguARIUM FAME 


Deu rong mer 


aver 
+ eeouimeD (8) 


Fig. 1. Details othe aquarium framework 
‘to eethen of cementing te gas in place 


| _ This aquarium, of course, 
can be placed on any: con: 
| venient table or stand, but 
it looks particularly ' well 
when set upon a stand made 
specially for it as illustrated, 
‘This stand is very simple in 
construction, The top, A, 
Fig. 2, in made of two ot 
‘more pieces of stock dressed 
34 oF 34 in. thick and glued 
together. “It is advisable 
| for the amateur woodworker 
to use at least 4 dowels in 
each joint. 

‘The upper rails, B, and 
the lower rails oF braces, C, 
are of the dimensions given, 
‘These pieces have tenons 
cut on the ends to fit mor- 
tises in the legs. ‘The legs, D, are dressed 
to 134 in. square and ‘have mortises 
cut as shown, After the pieces are eut and 
have been fitted together, the joints are 

with a good grade of glue and the 
top is fastened in place by means of wood 
serews passing through the upper rai 
into the top, holes first being bored to 
allow the heads to sink into the rails, 
Tabletop fasteners, which can be ob- 
tained at a hardware store, or wooden 
blocks, may be used for holding the top 
if the builder prefers. 

After the stand is assembled, it is 
cleaned with sandpaper or, if made of 
hhard wood, scraped and sandpapered, and 
then given a coat of stain and filled. ‘It ix 
then shellacked and waxed or varnished. 

‘Stock for the aquarium may be pur- 
chased from any dealer in aquarium sup- 
, or _may be selected from slow- 
running streams or ponds. 


An article by Mr. Edmonds on build- 
ing a mission rocker is scheduled for 
early publication. 
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Blueprints for Beginners to Be 
‘New Workshop Feature 

“J CAN'T build any furniture,” recently 
remarked a friend to the Home 

Workshop Editor of Porv.ar SciENce 

Mowruuy, “T haven't the time nor the 

‘tools nor the knowledge. Manual training | 

‘wasn’t taught in the school T attended, 


and T never learned to do anything but 
ordinary little woodworking jobs around 
the house, You show me something that 
looks really well 
and yet can be 
made without 


mortises and 
tenons and 
dovetails and 
dowels and a 
whole lot of 
time - consum- 
ing cabinet 


cult challenge, 
yet one long 
foreseen. Indeed, the Editor had his 
answer ready. It was in the form of a 
drawing for the first of a new series of 
blueprints for beginners—a design for a 
radio cabinet calling only for simple butt 
joints and workmanship of the most ele- 
mentary kind. Yet this cabinet has a 
finely figured, veneered case as well as the 
overlay type’ of ornamentation and two- 
tone finish now so popular. The design and | 
working details will appear next month. 


Complete List of Blueprints | | 


ANY ove of the blueprints listed 
‘below can bo obtained from 
Porutan Scimxcr MONTHLY for 25 
‘cents. ‘The Editor will be glad to pro- 
Vide, upon. request, information rela- 
tive to tools, material, or equipment, 
Blueprint Service Dept. | 
Popular Science Monthly 
260 Fourth Avenue, New York. 
Grevrixwen: 
Sendmetheblueprint,orblueprints, 
T have underlined below, for which 
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“When 
Time’s Forgotten 


27 
FELLOW is apt to 
forget the time when 
he's getting a lot of fun out 
of good tools, For instance. 
a Simonds Saw sings its 
way across a board with so 
littleeffort. Therearemany 
reasons why,mostly due to 
Simonds overninety years’ 
experience making tem- 
pered steel cutting edges. 
Ask your dealer about 
SIMONDS Hand Saws, 
Hack Saws, Files, Circular 
and Cross-Cut Saws 


SIMONDS SAW AND STEEL CO. 
"The Sew Makers” Ewablished 1832 
Fitchburg, Mass, 

Branch Offices in Principal Cities 


U.S. Government 
Needs Men! 


Werrens th 


benents, 
{from $ to 4.30 in Washington), co} 
Working conditions, 
Men and women are neoded right along 
fan. Income "Pax Auditor 
Post Office Clerks and Carriers, Customs 
era, Railway Postal 
oe, Postimaatern, Gai 
Positions 
ton and I 
wel 


“Pull” and influence unnecessary. Com- 
mon 'aechoot ed arr 


Groundwork for moat’ post 
yBztminatlons are 
In pat 


ans your examinat 
dane with a high mark. The 
Fating the more certain You are of an 
Appolntment. Thousands” ot ‘i 

Women now employed 


y' 
Tor thelr posttl 


ts 


er eerste 
! 
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How to Keep Your Automobile 


Polished 
(Continued from page 79) 


is to use a sponge, which alternately is 
dipped and squeezed over the surface. It 
is permissible to use the force of the hose 
under the mudguards. 

Clean chamois should be used imme- 
diately to dry the varnish. 

‘Good polish of various grades is obtain- 
able ready prepared. A polish containing 
grated beeswax or cedar oil is desirable, 
and paste wax polish,‘ which comes in 
small tins, is excellent. ‘The writer has 
preference for a simple paraffin polish, 
which is made by dissolving shavings of 
household paraffin for several days in the 
smallest possible quantity of elear tur- 
pentine. 

By the use of these wax or paraffin 
polishes, the surface of the varnish is 
covered by a glasslike coating. This will 
respond with a bright luster wiven rubbed 
with the cheesecloth, and it will hed rain, 


VR winter use, when the owner is not 

‘concerned as much about the gloss 
as he is about preserving the finish, » 
protective polish made of two parts of 
Dolled linseed oil and one part of turpen- 
tine will be found even more protective 
than wax polish. If desired, varnish can 
be added to the turpentine, using one part 
fn five. A polish so made is applied with 
‘a cheese-cloth pad. Monthly applications 
of these oil polishes will result in excellent 
preservation of the varnish throughout 
the winter. A clean turpentined cloth will 
remove the linseed-oil polish before re- 
turning to the more brilliant wax polish 
in the spring. 

For top preservation, the use of raw 
linseed oil and turpentine, two parts to 
one, is excellent. Never use gasoline or 
kerosene on imitation leather top or up- 
holstering, as it dissolves the coating. Use 
Castile soap and clear water to wash the 
top as well as the body. 

‘The upholstery also can be washed, if 
of leather or imitation leather, and ean be 
polished with a cloth slightly dampened 
‘with the paraffin polish. 

‘Washing the car in sunlight or washing 
the engine hood while it ix hot should be 
avoided, because the varnish is almost 
certain to become spotted. 

‘To summarize the care of the finish as 
practised #0 successfully by Jackson: 

1, Avoid direct sunshine if porsible, by 
parking in the shade, and protect your car 
from rain and snow by running it into the 
garage or by application of ofl and wax 
polishes to shed the water. 

2. Before using a cloth on varnish, re- 
move grit and mud with a duster or by 
flushing off with water. 

3. Use a good grade of wax polish over 
the varnish, and apply it only after the 
removal of all grit and dirt. 

4. Use only cleaning materials that are 
free of grit and keep all cloths and m: 
terials in a separate closet where they wi 
remain clean. 


‘Wun painting a floor in a room that is 
much used, I usually paint a few pieces 
of burlap, old oileloth or linoleum with 
the same color and use it to cover spots 
that get particularly hard wear.—O.M.A. 
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‘your week-end bag, say goodbye to 
‘olny chy und set out for a day oF two 

‘and healthy eport at the lake oF 
don’ eforget ta 


want to be the hit of the party, be ready 
‘with Hohner Harmonica 


The World’s Best 


‘There's nothing ike good musle for hay 
ppiness and there's nothing like a Hohner for 
{food music, Hohner Harmonicas are true in 
one, accurate in 
manship, Get a 
‘and play it tonight. $07 
‘Ask for the Free Instruction Book, If your 
Gealer is out of copies, write M. Hohner, 

Dept. 182 New York City. 


Industrial Chemistry 
By Allen Rogers 

General Processes; Water, Its Uses 
PuriGcation; Fucls; Sulphusie Acids 
Nitric Acid; Elements and Inorganic 
Eoegouate Ceramic’ Assisi aad 
Products; Pigments; Fertilizers; Ilumi- 
dog Cast "Coal Tar and lis Dist. 
Products; the Petroleum Industry; 
the Destructive ‘Disdioton of Weal 
Fats and Waxes; Lubricating Oils; 


Essential Oils; 
Resins and ‘Gums; 


Varnish 
Starch, Glucose, Destrin and’ Gluten! 


Sugar, 


‘Textiles; Dyestuffs and Their Applica- 
ns: the Paper Industry; Explosives 
ther. 


500 pp. Tllus., Price $3.00, postpaid. 
POPULAR SCIENCE MONTHLY 
250 Fourth Avenue, New York, N. Y. 
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Keeping Photographic Developer 
at Correct Working Temperature 


AMATEUR photographers who have 
their darkroom in the cellar often 
find the problem of keeping their de 
veloper in the neighborhood of 70 degrees 
a difficult one. Cellar temperatures 
range from 50 to 55 degrees in winter 
‘weather to 60 to 65 degrees in the summer. 
In my own 
cease the device 
illustrated 
solved this 
problem satis- 
factorily. It 
consists of a tin 
tank holding 
about 2 gals. of 
water set in an 
asbestos - lined 
box. The top is 
‘two thicknesses of tin with asbestos inter~ 
ining. ‘The opening for the tray is just 
large enough to allow it to settle down in 
contact with the water. 
‘Openings also are provided for a ther- 
mometer and an electric immersion heater. 
=C, EB, Wempzant, Syracuse, N.Y. 


How to Install Automatic Light 
in a Clothes Closet 


DARK clothes closets umually can be 
‘equipped with electric light at small 
cost, ‘The best installation includes an 
‘automatic door switch, which turns on the 
light when the door is opened and turns it 
‘off when the door is closed. 

If the closet in on the second floor of 
two-story house, the wires usually may be 
run in the attie. If on the first floor, the 
easiest way often is to bring the wires 
from underneath the floor. 

‘The material required is a sufficient 
amount of No. 14 rubber-covered wire to 


run from the lighting wires already 
| installed, a fow =e 
| porcelain knobs or a ts 


cleats to hold the 
wire from the 
wooden beams, 
about 101t. of 7/82 
in, circular loom 
to incase the 
wires where they 
come through plas- 
‘ter and where they 
run on the surface 
of the wall down 


concealed work, with either an automatic 
door switch or a door-mounted hand 
switch. A small piece of solder and tape 
flo are necessary. 

‘To conform to the requirements of the 
Board of Fire Underwriters, itis necessary 
that wherever the wires are tapped on to 
the main house line, the joints must be 
soldered and wrapped with rubber and 
friction tape. ‘The wires must be sup- 
ported from the framework or beams on 
porcelain knobs or cleats, and circular 
loom must be used, as indicated above. 

If the wires are run under the house, 
BX cable or conduit must be used unless 
the distance from the floor to the ground 
is 6 ft. or more, in which case open knob 
and tube work’ and rubber-covered wire 
will do.—C. P, ANDREW, Charlotte, N.C. 


to the switch, a keyless receptacle for | 


‘Me 


| 


3 


My 
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HAT millions of people want, and know they want, is sure 
to be forthcoming! This new Magnavox certainly proves 

it. Handsome enough in its dark blue and gold finish for the 
finest mansion—sturdy enough to stand rough usage at camp 
—cheap enough for the most modest salary. 

Above all—so clear and mellow in tone, so true in pitch, that 
even your critical musical friends will be convinced that the 
“Radio art" has arrived. M4 requires no battery—a definite 
evidence of achievement. 

At all good dealers 
THE MAGNAVOX CO., OAKLAND, CALIF. 
New York Office: 350 WEST 31st STREET 

Canadien Distributors — Perkins Electric Limited, Toronto, Montreal, Winnipeg 


NAVOX 
Radio 


ie. 3. 


Wards 


Radio Catalogue 


OMERY * 
of Radio Equipment at a saving. We 


A Valuable 68-Page Reference 
Book on Radio—a Market Place 
for the Best in Sets and Parts 
‘We want you to have a copy of Ward's 
new Radio Catalogue." You wil ind i 
to be an encyclopedia of information on 
Radio, the livest topic of the day. Ttcon- 
tains a new Radio map—diagrams of the 
best hook-ups—descriptions of complete 
seta, and standard parts for building sets. 
Headquarters for Radio 
Montgomery Ward offers you all types 


Montgoiié 


Saleem setae 
re i peg 
Siena 
SIGUA at arated 
Enjoy the Long Winter Evenings 
eet few of Sauron of te 
ie ee 
imate eons ee 
Eg ek ay erm 
Spence oeee peo a a 
sey Ra 
Tat ft of cm 
thin Cis A 
Soc yory 


iy Ward &Co 


‘The Oldest Mail Order House is Today the Most Progressive 


Chicago Kansas City _ St. Paul 


Portland, 


Worth’ 


HE 
ts 


it 
i Trt Sed tsce ar 


Guaranteed 366, plus or minus, from 
Indicated capacity. 

‘Ask your dealer to show you these new 
types: Nos. Sand 4, with ‘elerom end 
plates 


100% GUARANTEED 


Write for Literature 
U. S. TOOL CO., Inc: 
127 Mechanfe St-, Newark, NoJ- 
ro seid 


io same, and it 
CHANGE 


produced by 
lari, action te blades can never Se 
Ere Ke bias can never fold ot are 
and injure Sou Beauty made an 
tisstally handy too ee thoustad ies 
Hines blued to prevent rue 

Moet Novit for 81.50, snd No. 12 
tog $225. Send money order ot cour 
‘Soak we pl tipo ea at 
ocr Enc fool guarantted Your 
monty roundel Paet saakeds ™ @ 


oer Pa aT te eS 
THE SIMON & SKIDMORE MFG. CO. 
Dept.5-3 Senta Ana, Calilarnia 
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How to Make a General Utility 
Scraper for Woodwork 
A 


GOOD scraper is an indispensable 
tool in the home workshop. It is 
useful for smoothing hardwood floors pre- 
aratory to sanding and finishing, even 
though’ a weighted, —wheel-mounted 
| scraper or motor-driven sanding machine 
has been used first. It is of value in sur- 
facing and smoothing all kinds of new 
‘woodwork, for cleaning old floors that are 
to be refinished, for removing rust. and 
scale from metal, and for taking off old 
paint, varnish, or putty from wooden sur- 
faces. 

When a commercial scraper holder is 
not available, a substitute may be made 
as shown, Use a piece of seasoned beech, 
maple, or other hard wood about 1; in, 
thick and 15 in. long for the handle, B. 
Cut the end at an angle of 45 degrees to 
take the tool seat, C, which should be of 
hard wood 3 in, long, measured with the 


“The scraper and method 
ot sharpening the wage 


grain, 414 in. wide, and at least 34 in, 
thick. 

Bevel the lower edge and round the 

With a rabbet plane or a 
il, cut a recess across the {aco 
ee, slightly less in depth than 
the thickness of the scraper blade, A, 
Attach it to the handle with flathead 
screws, ‘The clamp, D, is 3 by 3 by 41% 
in, hard wood cut with the grain running 
up and down, at right angles to that of C, 
A bolt with thumb-nut hold this against 
the tool seat, clamping the blade, 

‘The blade may be a cabinet seraper, a 
piece of steel cut from an old saw blade, 
‘or similar hard, well-tempered steel. Two 
opposite edges are filed or ground to an 
angle of about 45 degrees and, for fin 
work, rubbed on an oilstone to’ a chisel- 
like sharpness. ‘Then clamp the blade in 
a vise and draw across it from end to end 
‘a burnisher, nail-set, or other hard tem- 
ppered tool. “Use considerable pressure and 
gradually turn the edge over. A little ex- 
perimenting will show the amount of burr | 
that will take off a fine, clean shaving 
from a wooden surface." If the burr is 
turned over too far by accident, it can be 
raised by running along it the point of 
| a burnisher or penknife, 

To use the scraper, apply pressure 

| against D with one hand and with the 

other hand draw the handle toward you, | 
with long, regular strokes. Keep the 

handle parallel with the surface of the 

work. 

| When one edge of the cutter becomes 

dull, the blade may be reversed. Burnis 
the edge frequently and resharpen it at 
intervals, as  necessary.—Howan E. 
| Goon, Waterville, Ohio. 
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Outside Service Door Improves 
a “California Cooler’” 
By A. May Holaday 
17, 35 aificutt to estimate the number 
of steps saved every week by the use 
of a small service door set into the 
“eooler,"" as the ventilated cupboard 50 
‘common in California is called, or, indeed, 
any kitchen cupboard that is builé against 
‘outside wall. 


Ata convenient height for the milkman, 
fan opening is cut through the wall and 
ceased all around like a window. A small 


fal 


12 by 12 in, door is hinged to open inward 
between two shelves of the cupboard, and 
in fitted with a cupboard eateh. 

By reaching through the inside door 
from the kitehen, one can place empty 
bottles through the outside door-opening 
conto the flat sill, where the milkman re- 
places them with full bottles. 

‘Thus, instead of taking many steps 
across Kitchen and back porch, the house~ 
‘wife merely opens her cupboard door, and 
Grawn the full bottles of milk inside to | 
‘the cool cupboard, 


Small Drill Press Quickly Made 
for Emergency Use 

N_ AN emergency, when several hun~ 

dred holes have to be drilled in ab 
brass parts, a drill press was quickly made 
from material on hand in my home work 
shop. 

‘A 1}4-in. plank, 8 in. wide and 2 ft. 
long, was pivoted by means of a bolt and 


‘Hand dill clamped to pivoted plank pron 
iden means for doing ight dri apeetiyy 


‘wooden spacers to a shorter plank and the 
Inter was gripped in the bench vise. A. 
hhand drill then was fastened to the free 
end of the longer plank with a C-clamp. 
‘An arm of thin wood pivoted as indicated 


pressure for drilling. 


105 


MICADONS 


—condensers of fixed and 
permanent capacity 

‘You will have condensers that maintain thelr fixed capace 

ity it you buy Sicadons. 


‘These accurate Dubilier Micadons are found ino 
Tacectets ciseughout he coueery—The experts epeclty 
actavere throughout the countey—The experts 

fa ey-—The experts apecity 


‘The name Dubiller on a condenser has the same meaning 
as the name Sterling on silverware—quality. 


“There is a Micadon for every circuit—different types are 
made for different requirement ie 


booklet showing method of soldering Micadons 
“Crewiene odresn, a7 West teh Street, New. York 


Dubilier 


CONDENSER AND RADIO CORPORATION 


in 


Put on like Plaster 
{Nears like Iron 
\ waterproof 
fireproof 
resilient 


A noiseless 


bulbless radio 
battery 
charger 


Entering the field Jar last year, the 
‘battite artery Charger ts rodey 


‘methods of charging radio batterie. 


1, This ig entirely noiseless. 
2 Itcannot te through use or 
disuse. 3. It has no moving parts or 
bulbs. 4, It has nothing to adjust, 
break oF get out of order. 5. It cannot 
discharge of short-circuit the battery. 
6. It requires no attention other than 
a coceei cual Sag tn aaiieg 
‘water. 7. It delivers a 
Tatescas ara tke beoery by 
overcharging. & fe cannot fail te 
‘operate when connected to the battery 
and line current. 9. It is unaffected by 
temperature oF fluctuations in line 
current. 10. It is simple, efficient and 
indestructible except through abuse 
11, Without edded sttachmenta the 
charger may also be used to charge “B” 
storage batteries. 12. It can be used 
while the set is in operation without 
disturbing sounds. 
The Fem! Baie Botery Charge will 

ih diay 8 el oe one 

MOO, 5089 de coven 


‘Manufactured by 
Fansteel Products Company, Inc. 
North Chicago, Illinoi 
Price $19.50 
West of Rockies $20 


‘In Canada $27.50 


‘At your dealer's. I'your dealer 
cannot tupeiy you, sene prepsid.oa 
Teepe of price 


Balkite 


‘Battery Charger 


My nome workshop 
is the major factor 
in helping to keep 
my home shipshape. 
It is the accumulation of years of doing 
‘odd jobs and making things for myself. 
When anything needs doing around the 
hhouse, I do it myself. If T 
need some tool, I buy it with 
the money that will be saved, 
and when T have the job 
finished, I haye the tool left 
as profit. By buying tools as 
they are needed, it is easy to 
‘own a fine outfit, 

‘The bigxest help to me in 
keeping the-home shipshape 
is reading Porutar Science 
Mowrmy. It is a regular 
mine of ideas, aids, and sug- 
srestions on how to do almost 
anything. Friend Wife reads 
it, too, and evidently with 
results, for I came home one 
day and found her calmly 
‘screwing back the top of the 
‘electric iron. A connection 
had come loowe and she had 
taken it apart, repaired 
together again.” It works fine. 

‘Now I'want to pass along to you a 


and put it 
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jeas that have saved me money, 
Alll the electric fixtures in the house 
‘were old when we moved in, They were 
in good electrical condition, but the out- 
side was spotted and discolored and looked 
like bad news. A can of flat black paint 
made them look like the latest thing in 
wrought iron. ‘The effect was 
0 good that I made some 
‘shades from sheot metal and 
parchment and painted the 
metal part black to match 
the fixtures. ‘The picture 
ives an iden of the effect. 
‘The other idea was to use 
broken automobile wind- 
ld glass as a shelf for the 
room. The glass was 
ibout 5 in. wide and 30 in. 
Jong, with one jagged end 
where it had broken, 1 
trimmed off this ragged edge, 
made three wooden brackets, 
fone for each end and one for 
the middle, and had a cheap 
plate-glass ‘shelf. 


You can save money 
repairs by taking proper care of your 
door and window screens. How to do 
ie will be told next month, 


Somerimes a 
kitchen sink is 
placed in a corner in 
such a way that no 
drainboard can be provided without 
changing the plumbing. This was the 
case in my own home. 

T overcame the difficulty by construct- 
ing a slightly slanting drainboard as 
shown, 12 in, wide and 4 ft, lng, with 
cut away 
0 that no 
part of the 
sink would 
becovered. 
A. narrow 
strip in 
front keeps 
the dishes 
from slip- 
ping to the 
floor, and 
a wider 
strip at the 
rear forms 
a splash- 
board to protect the wall from spots. 

‘The joints were made waterproof by 
running a piece of tape saturated with 
white lead where the edges come together. 
‘The board was fluted or grooved to im- 
prove the drainage. The legs were at- 


Brushes, cleaners, and soap are kept in 
a box under the sink. This is a canned- 


smoothed with plane and sand 
top edges, and covered on the 
two exposed sides with a serap of linoleum 
left over from the floor. ‘The neat ap- 
pearance is dependent upon the eare 

‘to match the pattern of the linoleum 
‘the side and end pieces meet.— 
Austis G. Tenure, 


Occastonauy it fs 
necessary to repair 
damaged or cracked 
conerete work, This 
in dificult to do. successfully unless the 
following suggestions are observed: 

Use the sume proportions of sand, 
gravel, and cement as were Used in the 
Sriginal mixture, so that the new work 
will expand and contract the same as the 
Old concrete.” Otherwise the patch, will 
crack 

‘Keep the place to be patched thor- 
oughly’ wet for several hours before work- 
ing on it. This ean be done by covering 
the surface with old sacks well eaturated 
with water. "For this reason 
isa good time to patch concrete, 
the work should not be done ‘while the 
rain is falling on it. 

‘The place where the patch is to be made 
should be roughened with a hammer or 
chisel fis smooth, 

‘Alter the patch has been applied, the 
new concrete should be kept molst and 
llowed to dry very slowly. This can be 
‘managed by covering the concrete with 
wet sacks, burlap, or rags, or by using 
moist sand.—M. W. Lowny, Athens, Ga. 
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Sturdy Toy Motorbus Has 
Unique Steering Device 
By Donald W. Clark 
‘THIS toy motorbus, which is made 
mainly of wood, can be built with 
little difficulty and practically no expense. 
It has no motor to complicate the con- 
struction, The child pushes it around 
from behind, steering it as he pleases by 
turning the spare tire, which is ingeniously 
connected with the front axle. 
‘The accompanying illustrations make 
clear the construction of the various parts. 


It will look 
just as good as new! 


p t 
b ohare 

ET Ge 
sienna, 


wo te 


‘The body is built up of thin wood and the 
wheels are wooden disks with a cardboard 
circle glued to each to represent the tire. 


IS old kitchen table needs a 
lot of fixing—but after the 
Sargent Auto-Set Bench Plane 
smooths the dented top and trims 
the battered edges, the job will 
be nearly completed. 
‘The Auto-Set certainly does fit 
in at a busy work-bench. It's so 


“|| capable, keen-cutting, and easy to 


‘Tt will last 
pecial 


adjust and handle. 
for years and years. The 
chromium steel cutter is 

as they come and holds its edge 
much longer than most. But 
when it does need sharpening, 
only a few minutes are required 
to remove, whet and replace it. 


‘You don't have to touch the orig- 
inal adjustments. 

For the smaller jobs, for the 
finishing touches to cabinet work, 
or for getting into close quarters, 

u'll need the Sargent Steel 

lock Plane, This is small in 
size, but big in ability. The 
low angle ement of cutter 
makes it particularly suitable for 
cross-grain work and rough or 
knotty surfaces. 

Both of these Sargent Planes 
are used everywhere by 
ters who take pride in the 
acter of their tools. Write for 
Plane Booklet, 


‘Tin covers and strips of tin serve as the | 
fenders and runningboards, and heavy 
tin or sheet metal is used as shown for | 
i the front wheels. The front 


SARGENT & COMPANY 


Herdware Manufacturers 


wheels are connected by a wire bent so | 5¢ Water Street New Haven, Conn, 
that the point in the center projects down- | @ 


ward and engages a slot in the first of the 
two thin metal strips, which serve as 
steering rods. ‘These strips are pivoted as 
indieated and are moved by an L-shaped 
piece of 1-16-in. wire fixed to the center of 
the spare wheel in the rear. Turning this 
‘wheel moves the front axle to the right or 
left, as desired. 


—SARGENT— 


Jools & Hardware 


Coming Workshop Articles 
]OW to Mate Unique Crater 

Imitating Inlays by Stenciling Wood- 
‘work ith Sunlghe 

Hip te Shore ent Care for Your Win- 


‘dow Screens. 

Constructing «Filing Attachment 

Flow to Keep Your Oilatone in Good 
‘Condition. 


LERICAN PIPE BENDING MACHINE COL Face taserament foe 
ns MERE iS AC Song nverument fae 


Ics 
ILDING TRADES 


HANDRi 


00. 


BUILDING 
TRADES’ 
HANDBOOK 


26: ms. 
‘A reference book 
for every man con. 
nected with the 
building trades. 
Contenta:— 


Blue Prints, Wel 


‘Thousands sold. Complete—prac- 


tical—thorough. " Easy to under- 

stand. Pocket ize, 

Just, fill out the coupon below— 
it into an envelope with a dollar 
‘and mail, and. this 409-page 

.C. 8, Building Trades’ Handbook 

will come speeding to you by return 


a 
bil 


Wise Pre z5* 


— <= | DURHAM | 
Variable Grid’ Leak 
poten ETSI rate 
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Home Workshop 
Chemistry 
Simple Formulas that 
Will Save Time 
and Money 


ACCURATE scales are expensive to 
buy and quite difficult to make by 
the ordinary method. A delicate balance 
is essential, nevertheless, as soon as really 
‘careful chemical work is to be done in the 
home workshop. The question is, how to 
make a dependable seale cheaply and 
without taking a great deal of time 
‘My best suggestion in answer to this 
question is the construction illustrated 
below. Iam sure that the many readers 
who have shown their interest i 
Home Workshop Ci 


‘writing to me about this 


and adequate for all ordinary require- 
ments. It will weigh light as well as 
heavy objects. 

‘The scale can be made from metal or 
wood strips, thin boards, wire, tin, and 


three safety-razor blades or old knives. It 
should be made accurately, for a slight 
the entire balance out of 


‘The dimensions are in inches. If a 
| smaller scale is desired, each inch ean be 
| divided into halves, taking a half inch as 

the unit of measurement. The scale 
should not be made smaller than half size. 

The scale shown consists of a base 22 i 
long and an upright about 10 in. high. 
‘The base and upright must be firm. 

‘The top of the upright carries a razor 
blade, A, firmly fastened in position, edge 
upward." On this is placed a wooden rod, 
|B, that is 16 in. long and about 34 in. 
| square, A tin U or V is fastened to the 
in. from the end to earry the 
‘weight pan and 10 in. from this point an- 
other V of tin is fastened, this time on the 
under side. This V rests on the knife A. 
One inch from this point another V is 
fastened on top of the rod, while 4 in. 
from this last point another and final V is 
| attached. ‘These V's are bent from tin 

‘and nailed to the long beam. 

‘The baseboard has a razor blade placed 
20 in, from a line drawn vertically 
through the knife of the upright. ‘This 


(Continued on a 


Layer Wound and Layer Insulated— 
Powerful Magnets 
‘Theve are distinctive featur of 


‘ima ‘Sp unde’ highest 


eal 
“Powers Magnets reer to 


‘Sets fant oleh 
gansta 


‘To Each 
laser 
World Battery 
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Old Table Leaves Utilized in 
Building a Bookcase 


AVING a number of old table leaves, 

wwe sawed off the little knobs, poured 
wax in the depressions and used the pieces 
to build book shelves as shown. ‘They 
were enameled black and decorated with 
bright flowers. These were painted on 
the black surface in such a way that tiny 
buds concealed the wax depressions 
where the knobs on the edge had been re- 
moved,—M. L, Cenny, Sandusky, Ohio. 


Home Workshop Chemistry 
(Continued from page 108) 

lade supports a tin V placed 1 in. from 
the lower end of the bridge, D, which is a 
board 17 in, long. Exactly 15 in, from this 
point another V is placed on the under 
‘Hide of the arm and it is connected with 
the beam by a wire arm, G. 

‘The upper bridge arm or weighing plat- 
form, C, is a board 19 in. long. It is 
balanced by a knile firmly fastened to 
bridge D exactly 8 in. from the end knife, 
sat K. A V is used here as in the former 
eases, and another V is fastened. to the 
‘weighing platform, 16 in. away. ‘This V is 
connected by means of wire F to the V 
on arm B. 

‘The scale pan, B, is fastened to beam E 
by means of fits far end. 

‘The wupport, H, prevents the beam 
from swinging too’ much and indicates 
when the seale and the pan are balanced. 
‘The swing should be very small, not more 
than 34 oF 14 in. 

‘The length of the two wire arms F and 
G are dotermined by the height of the up- 
right and the height of the knives. The 
arms E, D, and C must be perfectly hori- 
zontal or the seale will not work properly. 

‘To balance out the scale, add slight 
weights to either scale pan 2? or bridge D, 
so that beam B is in equilibrium. ‘Then if 
1 gram is placed in B, 10 grams will be 
balanced at C. ‘This means that a weight 
placed at B will balance another weight 
fat C, which is just 10 times as heavy. By 
reversing the process and placing the 
weight on C and the object to be weighed 
at B, the object will be exactly one-tenth 
the amount. 

‘The decimal arrangement gives a flex- 
ibility to the acale that is desirable in the 
home laboratory. ‘The necessary weights 
can be purchased from any scientific 
druggist supply house. Your own druggist 
usually will be glad to get them for you. 


Porry may be kept soft by covering it 
with water. ‘To prevent the water from 
‘evaporating, add a few drops of Iubrieat- 
ing oil. ‘This will form a surface film. 


"Experience is the Vital Factor in Excellenc 


‘The fst “talking machine” became 4 ised 
repracer of speech and mae only by yas 
Tespenencedevred to pada 


Chom@pson 
| SPRAKER 


Fourteen years devoted to making radio products 
furnished the background from which the Thompson, 
\ ‘organisation has perfected the Thompson Speaker, 
i Each pat ofthe Thompson isthe result ofthe best 
5 own Enicering experince andthe pats 

Retina mane that pombe ony exper 
/ “The 7 superior and distinctively Thompson features 
ag seen eso why Yu sal ou at 
Topo ee 
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Motorcycle Bargains 
| SAVE 2 tes 8 


BEN Mares ST Bncao 


USING ATRU 


Do Away With Stes! And Rubber Bands 


A new twenty-four page 
booklet will be sent gra- 
tis, to those interested in 
building their own receiv- 
ing sets. 
A simplified method of 
construction is described. 
Illustrations and dia- 
gram: 


On Request 


EISEMANN MAGNETO CoRpy. 
‘William N. Shaw, President 
165 BROADWAY, NEW YORK, 
Dept. 


How to Aline Auto Engine 
Connecting Rods 
By Ray F. Kuns 


Principal, Automotive Trades Schoo!, 
Cincinnati, Ohio 


MOTORIST brought his car into 

‘the shop not long ago and com- 
plained about the noise made by the 
valve lifters. He asked that the engine 
be gone over. One very bad valve lifter 
with a flat roller was removed, the bear- 
ings were taken up, and other wark done. 
‘The owner then left for a trip eovering 
several states. 

‘When he returned he said that the car 
had run nicely, but that there was another 
bad lifter noise. 

“The first. 200 
miles I drove as you ticrvess aacts 
told me, at not more 
than 25 miles an 
hour,” he explained. 
“After that, T 
speeded up alittle 
and then I noticed 
that the old lifter 
noise was back. It 
doesn't seem to do 
any harm, but I do 
not like the noise, I 
want to leave the 
ear and have you 
put in another new 
lifter.” 

‘A mechanic found that the lifters were 
all right, although the owner could be ex- 
cused for the mistake, since the nol 
practically the same as the first one he had 
experienced. 

‘The repairman decided that it was 
‘wristpin knock, and ao it was, but not due 
to a loose pin. "In doing the engine over~ 
haul work the first time, the rod in No. 
cylinder had been sprung out of line or 
the bearing improperly scraped. At any 
rate, the rod sot at an angle rather than 
plumb, and when the explosion came, the 
upper end of the rod was snapped out 
‘against the piston boss, producing a 
knock. ‘This is the sort of noise hard to 
find and only one of the troubles likely to 
be experienced when piston rods are not 
properly alined, 

Rods are thrown out of alinement 
when pistons are removed from the 

eylinders or other 
work is done on them. 
‘They always should 
be put on an alining 
jie or tested by other 
means before being 
replaced in the en- 


gine, 
Several methods of 
alining rods may be 
‘used when a fig is not 
available, A square 
set on the machined 
top of the crankease and along the skirt 
mn when the piston is on dead 
‘center will indicate the degree of mis- 
alinement, Another way is to camp the 
rod bearing on an arbor and use the square 
to test the skirt. 
‘A-splendid method of testing the piston 


cylinder is to assemble the job with the 
piston in the 
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How to Aline Connecting Rods 


(Continued from 


rings. Have the cylinder head removed 
and hold an electric light under the 
cylinder to be inspected. If the rod is 
properly alined, it will be possible to see a 
ring of light all’ the way around the piston 
in the cylinder. If the rod is misalined, 
the piston will be cocked in the cylinder 
and it will be impossible to see past it 
except at certain points where it is not 
binding. 

‘When a rod is not properly alined it 
aust be bent or sprung until it will allow 
the piston to fit the eylinder correctly. 
Otherwise the cylinder will wear unevenly. 
In bad eases it will be scored by the pis- 
ton, and bearing trouble will develop at 
both ends of the rod, The piston pin ist 
‘more likely to be loosened from 
chorage, and piston pin scores result. 

Merely bending the rod will not always 
aline it and the piston. In some instances 
it is necessary to give the rod a slight off- 
set by making two bends. A large monkey 
or adjustable wrench is the usual tool 

‘used for correcting 
rod trouble of this 
sort, Determine 
which way and how 
much the job is out, 
and apply the 
wrench to spring 
the rod. After care- 
fully alining and 
testing outside the 
engine cylinder, it is 
wise to make’ the 
Jamp test as a final 
check. 

‘When scrapin, 
rods, many mechan- 
{es prefer to get their final impression on 
the rod bearing by bluing it ating 
the shaft while the piston is in position in 
the cylinder. This frequently will show 
the workman that he has not seraped the 
bearing evenly and tell him just where to 
apply the scraper. 

‘Another essential test in alining a rod is 
to see whether the axis of the pin and the 
‘shaft journal are in the same plane. If 
they are not, there will be a twisting and 
binding movement imparted to the piston 
ay it in moved up and down. ‘The piston 
should be removed from the pin and the 
pin replaced in the rod. 

By clamping the rod on an arbor, it is 
possible to sight the pin and arbor and 
et an approximate 
practice, however, 
that has parallel 
must strike when the bearing end. is 
clamped on the fixed arbor. 

Workmen sometimes feel that because 
care has been used in disassembling and 
reassembling, things must be right. 
Factories long since have learned, how- 
ever, that, no matter how carefully parts 
are machined and fitted, every possible 
test must be made for alinement. Just 
such methods as described and illuatrated 
here are used to provide the quiet, efficient 
motors turned out in automobile factories. 
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HIE noxt article in Mr. Kuns' series 

for the motorist who makesas many 
of his own repairs as possible will be on 
fitting new piston rings. 
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Why thousands of 


radio fans enjoy him 


Because thousands of storage bat- 
teries are on the job, brimful of 
energy, gaining clear, satisfying 
radio reception for every word and 
inflection. 

‘With a Tungar, the carefree bat- 
tery charger, in your home you 
can keep your battery tuned up to 
get every single note of music, 
every recitation, speech or song. 
Tungar charges the battery over- 
night from the house current. 


Sold by Electrical, Auto-accessory 


etme pa? 


Dine 


EasytoDrawCartoons 
When Shown in the RIGHT WAY 


SCHOOL OF CARTOONING 
tert, Ole 


Ges Bain Street 


‘Cincinnati, Ohio 


He Climbed... 
from $60 a month 
to $10,000 a year 

Ten thousand a yeast That ie what 2 
North Carolina man ie averaging even in 
il years—aa partner in att independent 
firm bf Cenited Public Accountant Yet 

Aix years agoy when he warted the sty 

of Higher Accountancy under the Lasalle 

Problem Method, he was, erga, 0 

<A month, waa mafried and had also a litte 

‘aughtet to provide for 
Htopeleaiy up agaeas ‘Betta teed, 

were hopelessy up against ‘Dut thts mad 

war made of different slf—there was 

Tothing’of the quitter about Ain Hie se: 

cpted LaSalie's offer of easy terms, and 

started to study Higher Accountancy at 
home in his spare time, Today, he has the 
great satisfaction of knowing that he has 

Iuide good, He ta able to live the way he 

ana veto ve his family the com> 

Torts and luxuries he has always longed to 

provide forthem, He has proved his right 

and title to success, 


His Chance Is Yours 

‘The experience of this man (name fure 
nished on reaves) is hee 

ple. Hundreds of ‘won 

Advancement tha LaSalle Higher Account 

raining. They got their nt by sgn. 


It fodar™ 


Tatiana Works 


pa 
tear cues 
ee 
O Higher Accountancy 
Tea Pele ABeountane, Cost Aceouscanty ese. 


erated fn aby of thes 


Present Position 


Homemade Metal Tray Aids in 
Sorting Screws Quickly | 
I 


IN. LOOKING for odd size screws or 
‘other small parts in a miscellaneous 
assortment, much time often is lost in 
returning the collection to its container, 
and frequently shavings and dust are 
‘swept from the bench top into the con- 
tainer along with the screws. These 
difficulties are 

|] overcome ‘by. 

using a pan of 
the shape 
shown. Screws 
may be spread 
fon it and when 
those of "the 
right size have 


Replacing screws in 

am iee Connie | 
into the container with one rapid mo- 
tion.—C. E, WeIsEZAHL, Syracuse, N.Y. 


How to Construct a Jointer 
Co 


‘chase a knife such as that shown in detail 
D at a low price, so that it would hardly 
ay to take chances of losing a homemade 
‘knife while tempering. If the safety head 
{is used, the knife blades will come as part 
of the head. 

‘The four holes drilled through the bot- 
tom members and marked F are used for 
fastening the machine to the bench. A 
hole about 6 in. square ix made in the top 
‘of the bench to allow the shavings to drop 
to the floor. 

‘The motor may be located beneath the 
bench and the belt brought up through 
another hole large enough for it to pass. 
While I have not shown a loose pulley on 
the countershaft, it would be an easy 
matter to put one on and, as the driving 
pulley for the head is on the outside of the 
side members, a belt shifter could be 
attached directly to the bottom member 
to which the countershaft bearings are 
fastened. 

‘The 2 by 13( in. flanged pulley should 
be keyed to the shaft, as it would be im- 
possible to get more than one setserew in 
the pulley. ‘The key need not he larger 
than 3/16 in. square, but should be well 
fitted and driven home snugly. The same 
in true with reference to the countershaft 
pulleys. Care should be taken to see that 
the pulleys are true and well balanced. 

One point in regard to the wedges used 
for raising and lowering the table should 
not be overlooked. ‘They should be made 
so that the grain of the wood runs with the 
wedge edge. This will prevent rough 
edges from rubbing together. ‘The surface 
should be well greased. 

Before starting the machine, see that 
it is thoroughly oiled. Use an endless 
belt, as a laced one running at this speed 
will cause a great deal of vibration and in 
time tend to loosen parts of the machine. 
It ia very important to bear in mind that 
the tableand cutter head must be true with 
each other in order to do perfect work. 

Ifreasonable care is taken in purchasing 
the materials, one should be able to build 

is jointer, [ estimate, for about $30 and 

machine that with care should 
last a lifetime. 


‘dares 
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A Vertical “B” Battery 
Upright in Shape 
Upright in Use 


ita actorin your selection of Burgese 
Radio “B” Batteries, buy the Burgess ver- 
tical "B" No. 5158. 
Itisright at home in any position in your 
cabinet. Its sturdy compactness is 
‘a necessity in portable receiving sets, 
Its height, width and weight coincide 
exactly with the double strength Burg 
Radio “A” Battery. You are sure (0 be 
pleased with both the convenience. and 
service offered by such an assembly of 
‘Nand “B” Radio Batter 


TASK ANY RADIO ENGINEER? 
BURGESS 
RADIO BATTERIES 

BURGESS BATTERY COMPANY 


Enaineers DRY BATTERIES « Manvfocts 
FLASHLIGHT - RADIO. = IGNITION. TELEPHONE 
1 Sales Office: Harris Trust Blde..Chicn 

‘nd Werke: Maden, W 


Improved Combination Racks 
Aid in Playing Chinese Game 
By S. W. Blanchard 


HAVING experimented with several 
different types of accessories for the 
now popular Chinese game, I evolved a 
design of rack that not only holds the 
concealed tiles, but also the exposed por- 
tion of the hand, as well as the counters. 
"These combination racks make unneces- 
sary any other equipment and are prefer- 
able to those built into the edge of 
Special game table because they are port- 
able. ‘They also serve as straight edges 
in building the wall of tiles straight, 

‘The racks are made as shown from any 
clear grained, soft wood. A combination 
plane is the best tool to use, but they 
may be made with 
woue, chisel, an x 
‘an ordinary plane, © "145 4} 

Ifyou are near a coyceALeD, 
planing. mill, you © jo" 
will find it” eco- 
nomiealtohavethe 
mall pick out some 
Knives that» will 
cut a molding to 
the design of this 
rack, or very close 
to it, and have 
sufficient molding 
‘machined to make 
everal seta, each 
of which will require 6 lineal ft. ‘The 
‘molding, whether hand or machine made, 
is sawn up into 16-in, lengths. 

‘A pleasing finish is obtained by giving 
each rack two coats of black shellac, each 
lightly rubbed down with very find sand- 
paper und oll, and two more coats of 
plain abellae, ‘also rubbed down. Red 
Initials representing the winds are painted 
‘on each rack in Chinese style. 

Black shellac may be made by mixing 
dry powdered lamp- or bone-black with 
Alcohol, being sure that there are no 
Jumps, and then adding thick shellac to 
the mixture. ‘There should be enough 
black in the mixture so that the shellac is 
perfectly opaque. 

‘A good profit may be made by dispos- 
ing of the racks to friends, or the seta may 
Derused as gifts, 


Combination rack 


‘When you stop for the night 


Throw up an aerial and tune in 
just as if you were at home 


is no reason why youshould de- 

prive yourself of radio entertainment 
when you are away on a vacation. If your 
hhome set is too large and bulky, you can 
‘easily build a small vacation set you can 
‘carry anywhere. 

‘The cost of your vacation set will be 
comparatively small. The battery of your 
‘car ‘will furnish the necessary electrical 
current, and if you have a home set you 
can take a tube and the “B" batteries 
from that. 

‘You should use the same care in select 
Ing parts of your vacation set as you used. 
whea you built your home set. Buy de- 
pendable instruments and then mount 
them on a first-class panel. 

‘Use a Celoron panel and you help your 
instruments do their best work. 

Celoron, a bakelite material, is one of the 
finest insulating mate 
rials known, Tt has 
high dielectric trength 
‘and great resistance 
toatmosphericattacks. 


CELORON 


A BAKELITE PANEL 


‘You can drill it, saw it, tap it, and bore it — 
and it does not buckle, warp, or erack. Tt 
is practically indestructible. 

Celoron panels have been approved by 
the U. S. Navy and the U. 8, Signal Corps, 
‘They are used by the best radio manufac: 
turers and by thousands of radio fans. 

‘You can buy Celoron Radio Panels in 
three beautiful finishes—black, oak, and 
mahogany. ‘These do not lose their lustre 
‘or become discolored. 

Practically all good dealers handle 
Celoron Radio Panels. 


Send for free booklet 


If you will clip out the coupon below and 
mail it to us, we will send you an interesting 
booklet entitled, “Getting the Right Hook 
up with Celoron.” This little book is full, 

‘of helpful suggestions 
forbuilding and operat 
ing a radio set. Send 
for your copy now. It 
infree, 


® Diamond State Fibre Company 


(OGces a Principal Cries 


Bridgeport, Pa. 


‘Toronto, Cansda—London, England 


Connecting Radio Jacks for 
Several Head Sets 


Y USING radio jacks I have been 
table to connect instantly as many as 
four pairs of telephone head sets with my 
radio receiver. ‘The method is shown in 
the accompanying 


Spent rae PENG 
SL ee) 
ag 


a8, diagram. Num 
bers 1 and 2 are 
double “= circuit 
jacks, of ‘which 
‘there can be as 
many more as de- 
wl soz na sired. Parad 3 
for the last jack, is 
re 1 singlecireut. 
Solder together the center springs of 
‘the double-cireuit jacks, as at Nos. 4 and 
5. If the circuit calls for a telephone 
condenser, place it ahead of the jacks, as 
atNo. 6. A double-cireuit jack may be 
used at No. 8, but the center spring must 
‘be left open.—THEoporE ENGEN. 


NEW VEST POCKET 
ADDING MACHINE) 
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Wrestling Book FREE 
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7% |HERE'S A REAL 
2 | BUSINESS! | 


Improved 
New Model 


ayer Pues oy 


Ipecac 


DCE PISTOL 


Bombos 
et Pen with Styia Point 
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Tricks that Aid in Shaping 
Brass and Copper Tubing 


(COPPER tubing can be shaped in vari- 
‘ous ways if one knows how to do it. 
Brass tubing—that is, drawn-brass tubing 
—can be handled in the same way, to 
some extent, but it will not stand as much 
stretching and bending as copper. 

Before starting, anneal the tube thor- 
oughly by heating it red hot and quench- 
ing in cold water. If there is much ham- 
mering or forming, anneal it at intervals 
during the process, 

A job that looks difficult, but is not par- 
ticularly so, is making a bulbous enlarge- 
‘ment in a tube, Plug the tube with lead 
at the place where the enlargement is to be 
made, either by pouring in melted metal 
or by driving in a cylindrical plug, and 
then force the soft metal outward by 
pressure against the ends of the lead plug. 
‘The simplest way to apply pressure is to 
slip the tube over a steel rod held firmly 
in a vise, and insert a similar rod through 
the other end, using the upper rod as a 


f= - 


vise 
SWELLING ATURE MAKING A LANGE 


How « bulbous enlargement is formed, and 
lime method of" mating 8 Henge 


punch, ‘The lead is removed after the job 
is done by melting it out. ‘This cannot 
bbe done where the tube is too long. 

It is a good idea to fill a tube partly 
with melted lead or Babbitt metal when 
flanging an end, chiefly because it prevents 
the tube from becoming deformed just 
back of the flange. Leave enough of the 
tube free of lead to allow the flange to be 
turned over. In a piece of brass or iron 
rill a hole into which the tube will fit 
tightly, and see that the hole is square 
with the surface of the block. Start turn- 
ig over the flange by belling out the end 
the tube with a conical punch, and then 
use a round-ended punch and the drilled 
block to carry the work along. Finally 
flatten down the flange on the block with 
the hammer. 

In the last stages of the work re-anneal- 
ing will probably be necessary. While this 
will melt out the lead filling, it will not 
matter, because the tube will be sup- 
ported by the block. Do not expect to be 
able to make a wide flange at the first 
attempt. A good idea is to split the dic- 
block so that when it is gripped in the vise 
the tube will be nipped and held securely. 

Bending can be done perfectly, no 
matter how complex the bends, ifthe tube 
is filled with melted lead: the tube will 
bend like a soft rod and will not flatten nor 
buckle—H. G. 


Unique Variometer with Flat 


Coils Allows Close Tuning 


'WO thin boards serve as forms for the 

coils of the simple variometer illus- 
trated, which can be made at practically 
no expense and yet gives exceptionally 
sharp tuning. 

‘A'tmall block is glued across the rotary 
board, and the stationary board is fa 
tened by means of another block to the 
baseboard of the receiving set behind the 
panel. A wooden or brass shaft 334 in. 
Tong passes through both boards and is 
pinned with anail or tack to the one that 
is to turn. A fiber washer separates the 
two boards, 

‘Around each is wound 20 turns of No. 
20, 22, or 24 single or double cotton: 


¥xeg5 —h 
STANDARD 

ne of the coil can be rotated nd 
ties moved away from the other coll 


covered wire, 1 turns each side of the 
batt. ‘The colle are connected in series 
with a flexible connector and a flexible 
lead is provided for the wire from the 
rotor. 

‘The variometer is used as any other 
variometer, the knob being turned to the 
right or left to tune, For still sharper 
tuning, the knob is pulled out so that the 
coils are separated more than normally, the 
‘shaft having been made long enough to 
allow I-in, motion in and out, 

‘The same idea can be applied in the 
construction of a variocoupler and for 
various other uses in building experi 
mental receiving sets, and various refine 
ments can be made, stich as providing a 
stop for the rotor, impregnating the wood 
with hot paratfin before winding the coils, 
and using hard rubber or fiber in place of 
‘wood.—JAMES GREENWOOD, Dunbar, Pa. 
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55,56,°7 & §8 SHOES 
BOYS AT $4.80 & $500 

eaiea of tation shows Sacer tnt 
Tove i cur forest attractive diplay 
BF duatioctines uptoiate Womens shoes 
fy Setenite Segis ‘winels appeal te those 
Sus"deaie click sind contlortatle shoes 
at reasonable prices. 


($6.00 97.00 

Fall Style W.LDOUGLAS ‘New Brogue 
ipcnery Red Rute PEGGING SHOES, ne easy las 
Kis te'Vaeee Ccit tee women —_-AT7 YEARS OF AGE xthenttenig Bick Tle 
Te pete Blase Sa atm eka 


WEAR W. L. DOUGLAS SHOES AND SAVE MONEY 
FOR 38 YEARS, W. L, Douglas’ name and portrait have stood for quality, for esanomy 

“) "WE Douglas shocs ur excepucally gad values Only BY 
te their superior qualices’ Such @uality, comfort ard 
fin other makes at Ou prices. 


THE EXCLUSIVE, smart models, designed especially for young men and women, are 
the leaders. Seldom’ have you had the opportunity to buy shoes of such wonderful 
value a8 you will find in the W. L. Douglas $7.00 shoes in our retail stores in the 
principal cities, and in good shoe stores everywhere. 

WHEREVER YOU LIVE, demand W.L, Douglas shoes. They are sold in 1200f our own. 
_stores and by over 5,000 shoe dealers. For economy and dependable value, wear shoes that 
have W. L. Douglas’ name and the retail price stamped on the soles, ‘The stamped 
price guarantees the value. If they are not for sale in your vicinity, write for eatalog. 


& W.L. Douglas Shoe Company, 124 Spark St., Brockton, Mass. 2 
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TIRES WITH 500 NAIL 
HOLES LEAK NO AIR 


nner tube has been invented 


Protect and Profit From Your Ideas 
Sample cov fie. Oo yeas eatcrstion 4, 
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Coilspring Serves as an Aerial | 


OVING to an cousprine AgRiAL 
apartment 

recently, I found I 
could not erect an 
outside aerial for 
my radio receiving 
set. T used, ine 
stead, an indoor 
aerial composed of 
‘0 lengths of No. 
hard brass wire, 
each 50 ft. long. 
‘The wire was 
‘wound into a spring 34 n. in diameter and | 
| 


i 
hoo set 


strung from opposite corners of the room, 
as shown, being fastened to the molding 
‘with fiber hooks and insulators. —W. H. F. 


YOU TOO CAN-PLAY THE 


HAWAIIAN GUITAR 


JUST AS THE HAWAIIANS 20! 


PLAY-ALL THE LATEST HITS 


Home Protection 


with an 
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Only One Dollar Down will buy this 
Seareepice of uch, manufacture 
‘The balance you are allowed to 
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Bookrack Has Compartments for 
Paper and Magazines 
poe  flat-top desk or a library table, 

‘the combination rack illustrated has 
the advantage that it holds not only 
books, but also magazines, note-paper 
and current correspondence, 

‘The original was made of walnut to 
match other furniture, but any wood may 
be used. ‘The materials required are a 


2244 In for the base 
aie ie ste 


screwed to the two uprights, the screws 
being placed so close to the edge that the 
pocket ends will cover them, and the 
heads are countersunk. The uprights ar 
screwed to the base. ‘The pocket ends are 
nailed to the sides and the nails are set a 
trifle so that the holes may be filled with 
colored putty. ‘The pockets then are 
fastened to the base and to the uprights 
with serews. 

‘The design may be varied in many ways 
without changing the construction. The 
top of the uprights may be rounded or 
given as decorative a profile as the maker 
wishes, and then the upper edges of the 
pocket ends may be modified to 
harmonize with them.—C. A. Rosxut. 


Handle for Holding Camera 


T IS difficult to hold hand cameras, 
‘especially those of small size, perfectly 
steady while a comparatively slow snap- 
shot is being taken. By adding the handle 
illustrated, however, the photographer 
ean get a good grip 
‘on the camera with 
‘one hand only. 

A tripod screw, 
‘one end of which 
is a wood serew, is 
fitted into a file 
handle and a 
washer is fastened 
fon the end of the 
handle. If no such 
tripod serew is 
available, an or- 
dinary woodscrew 
ean be cut down 
and one end 
threaded to ft the 
tapped tripod hole 
in the center of the camera baseboard. 

If a wire release is fitted to the shutter, 


the finger end of the release can be held | 


in a small clip bent from brass sheet and 
held, as shown, between the camera and 
the handle.—C. A. OLproyo. 
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AreYou the Type 
Who Must Fear 


Science now 
knows that seven 
men out of ten 
mustfearaserious 
condition that 
‘comesati 


eee se acer oa 

Sao beet ts eae 
eee : 

wien bret Doi at rak” 


to lose my old-time pep and ve 
ness—when, through a mutual friend I 
made the person: iaintance of 


certain member of the American 


Assoclation for the Advancement of 
Science, whose wonderful work I had 
heard of. I made a trl 
torles and the things 
Interest every man, 

of i 


‘to his labora- 
earned should 
‘approaching or past 
jurprising as it may 
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Built-In Ironing-Board Has 
Strength and Simplicity 


HE folding ironing-board and cup- 
| 1 board ittustrated is of very solid and 

simple construction. No braces are re- 
quired to support the end of the board 
and therefore there is nothing in the way 
‘on the under side. 

‘The method of building the cupboard, 
‘which may be installed in an old as well as, 
ina new house, is made clear in the accom- 
panying  draw- 
ing. The di- 


the builder, but 
those indicated 
havebeen found 
satisfactory. 
‘The cabinet 
fs the depth of 
the wall stud- 
ding. It is 
lined with 3¢- 
or Yin, lum- 
ber on the top, 
bottom and 
‘sides; the back 


ceasing around the cabinet matches the 
trim around the kitchen doors and win- 

‘Two doors for the cabinet are provided. 
‘The top door is opened first. ‘The board 
itself then is grasped and pulled upward 
until the end cleat reaches the stops on 
either side. Next, the lower door is 
‘swung out and the board is let down on it. 

‘A shelf is provided near the top of the 
eabinet for the iron and rest when they 
fare not in use. When an electrie iron is 
‘used, the plug may be put in the wall of 
the ‘cabinet —Hanouo J. Baker, Port 
Huron, Mich, 


Metal Edging for Woodwork 


ROUGH wooden edges sometimes can 
be finished cheaply and effectively 
with metal conduit molding, obtainable 
from electrical supply dealers. I used it 
recently when building a box for the back 
of a delivery auto.—O. A. 


Volt Alternating Current 


"7 


‘You can buy all 
the materials for a 
complete home direct 
from the manufacturer 
‘and save four profits on 
the lumber, mill-work, 


Genage 40 


The ALADDIN CO., 
Wilmington, North Carolina; 


riments With 110- 


BAY CITY, MICHIGAN 


i, Ore.; Toronto, Ont. 


At Last! 
Dainty Stylish 


By J. D. ADAMS 
Here at last is a book that devel- 
‘ops a practical working familiarity 
with the alternating current—the 
form in which electricity is used 
in every home. The author shows 
how this can be done in an inter- 
esting and inexpensive way. 
256 pages, 135 lustrations. Price, postpaid, $1.75 
POPULAR SCIENCE MONTHLY fy 
th Avenue ‘ 
Tenafly 
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AGEN may be down, but it's never 
‘out, At least that's what Joba RF 
Workman, of Montana, thinks of the 


T recovered from a deep hole in the bed 
fter being buried in roud and 
water for a number of years. This gun 


of the mainspring, 
‘was cleaning it. 
perfect as if made last week.” 
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Your Tools and Their Care 


take the temper out of as thin-edged a 
tool as a chisel?” 

Here Old Prentiss picked up a piece 
broken from a very thin screwdriver. 
Striking a match, he put the tip of the 
screwdriver in the flame. It was but a few 
seconds before the color began to run. 

“There, you see,” said Old Prentiss, 
“we have'a piece of soft steel—done with 


a match, too! You don’t require a forge | 


to develop heat enough to draw the tem- 
per of atool. Now, if amatch will do this, 
you can imagine what a grinder will do. 
‘Don't take too heavy a cut or bear down 
too hard on the wheel, and dip your tool 
in water very frequently. 

“And here's a hint about gouges. Isaw 
Jim trying to sharpen a gouge on a 
Straight-faced wheel. It can't be done— 
at least, not by the average mechanic. 
‘There are wheels for the purpose, as well 
as emery sticks and stone slips for finish- 
ing up in place of the usual ollstone.”” 

T thought the old fox had run out of 
opinions on the subject of grindstones, 


iting a hammer handle violently 
‘stubborn nal often saps the wood in 0 


oilstones, and sharp-edged tools, but just 
‘then his eye fell upon a hammer with a 
chipped face. He was off on a new line. 

“Now, what do you suppose does that?” 

I guessed that it was probably a poor 
hammer. Jim had the idea that it was the 
sign of old age. We were both wrong. 

“The fellow who put the handle in this 
hammer didn’t know his job,” said Old 
Prentiss. “You see, the face of this head 
slants up instead of down. Now, when you 
swing such a hammer on the are of a 
circle, as you do when hammering any- 
thing, you hit high, with the result that 
‘some hard blow on such a thing as a cold 
chisel, striking off center, will knock off 
the edge. 

‘Several years ago I had the job of 
cutting the keyway in a 24-ft. flywheel. 
‘The key was 3 ft. long and 134 in. deep at 
the big end. It took me two days to do it 
‘but, although I chipped every bit of that 
‘metal out with hammers and cape chisels, 
I had neither mashed fingers nor a 
smashed hammer. Whereas, if the ham- 
mer had been hung like this one, I might 
have had both—and still be at'the job! 
Now, if you have occasion to put a handle 
ina hammer, get it right. Don't have the 
head at right angles to the handle, but 
have it turned down slightly at the face. 

“Then, too, use a hammer as one is sup- 
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| Your Tools and Their Care 
| (Continued from poge 118) 
| posed to use it, The side of the eye was 

hot meant to be used as the face, nor was 
| & hammer meant to be used as'x mallet 

‘when chiseling, nor the ordinary claw- 
hammer as a hatchet for ripping apart 
ones, and things of that sorte You 
wouldn’t expect to use a little bit of a 
Gawhammer to pull a large spike. Get 
hallepuller for that purpose; you wil save 
in the long run. 

ly the other day Iwas speaking to a 

manufacturer of hammers and he told me 


‘A wrench is turned as 9 the right, and 
fot pulled backword, se at! the left 


that one of his products came back from a 
‘carpenter who had used it for 17 years. 
While the quality of the hammer un- 
doubtedly had something to do with it, T 
am sure the mont important thing was the 
ceare the owner gave it. 

peaking of hammers,” Prentiss went. 
“a monkey-wrench never was de- 
‘signed to take the place of one. It was 
meant to be used to turn nuts only. In 
‘using a monkey-wrench, the jaws always 
‘should face, in the direction in which the 
‘wrench is to be turned. If the jaws face 
Jn the opposite direction, the tendeney 
fs for the jaws to spread. This puts an 
additional strain upon the weakest part of 


xsegcrated fr emphasis thailurtraten one 
‘of many woyt in hich wrenches are abused 


the wrench. Moreover, by using in this 
way, it may cause a slipping of the nut, 
and ‘that damages both nut and wrench. 
“It frequently happens that a nut is to 
be turned with an open-end wrench and 
that none ean be found that fits exactly. 
T have seen men try to drive the next 
‘smallest size wrench down on the nut with 
© hammer. "This not only spreads the 
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NEW Combination Types 


ENV points of strength added to a still greater development of the 

exclusive Rathbun features that have won such wide recognition 

for these condensers. ‘The vernier attachment is so utterly 
independent of the variable elements as to be practically a “condenser 
within a condenser.” Neither shaft can move the other. Vernier 
contact fully insulated from rotor contact. Vernier capacity of only 
.00002 mfd. affords the most critical tuning. Other points of these new 
condensers are, the smallest amount of Bakelite for dielectric consistent 
with strength; positive contacts (no current through bearing); all metal 
parts of brass, bronze and aluminum assures minimum resistance; con- 
tacts from rotor and stator plates widely separated for high efficiency; 
and of course, SINGLE HOLE MOUNTING. You'll never know just 
how good a RATHBUN Condenser is, until you've tried one. 
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Your Tools and Their Care 
(Continued from poge 119) 


jaws of the wrench, but it also ruins the 
| jaws on the end where the pounding is 
done, so that the entire wrench is dam- 


“Sometimes a mechanic will grind dow 
the jaws of a wrench to fit a particular 
nut; thereafter it will never fit any 
standard nut. In order to get more lever= 
age, he may resort to using a pipe for a 
lever, slipping it over the end of the 
wrench, or of hooking two open-end 
wrenches together so as to get the added 
leverage, A wrench is designed to with- 
stand a certain force applied at a certain 
articular point on the wrench in order to 
‘et torsion of a definite amount, As soon 
| as the leverage is increased, the eupacity 

for producing this torsion’ is increased, 
whereas the wrench is still the same old 
wrench and cannot stand that mucl 
the wrench happens to have hard metal in 
the jaws, the result is, of course, a broken 


Poshing heavily on w wood bite un 
rnecemary nd often bends Uhe thank 


wrench. If the metal happens to be soft, 
then we have a spread that looks like a V: 

“Then there is another one of our much 
abused friends—the screwdriver. I have 
seen more than one man pry open a box or 
@ crate with a screwdriver. You've prob- 
ably seon it done, too. Firat he tries to 
pry underneath the board and finding that 
{t does not work, he takes a hammer and 
drives the screwdriver between the 
hoards. Of course, the handle does not 
always break, and he may not have suc- 
ceeded in damaging the tool at the first 
blow. Then ‘upon it, or at least he 
presses down with his entire weight. 
There are few screwdrivers that will not 
bend under these abuses, for the screw- 
driver is a torsion instrument and is not 
to be used as a lever. 

“Byen in using a serewdriver for the 
purpose for which it was made—to put in 
and take out screws—a number of abuses 
occur. When a screw is rusted so tightly 
in place that not enough torsion ean be 
put upon the tool with the hand, 
ite stunt is to use a wrench or a pair of 
pliers. A screwdriver that will not { 
under about 160 inch pounds of torsion 
a pretty good one. I assure you that it 
does not take very much pressure to ex- 
ceed this, when you use a wrench or a pair 
of pliers.’ The result is, of course, a shank 
twisted beyond the elastic limit or a bent 
(Continued on page 121) 
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Your Tools and Their Care 


fe 


) 


blade, provided the screw head itself does 
not fail first. A few taps on the screw 
head often assist greatly in loosening a 
screw, 

"When the point of a screwdriver is 
too hard, even the best of eare may not 
prevent its snapping. Grind it up imme- 
diately, being careful, as in grinding cut- 
ting tools, not to draw the temper. Also, 
the serewdriver should have a relatively 
blunt point. It may seem rather ridicu- 
lous that I should mention it, but you 
would be surprised if you knew the num- 
ber of ‘cutting edged’ screwdrivers in use 
today. Grind the sides straight and 
parallel for about 4 in. and let them 
taper back after that, 

“If the handle becomes loose and is not 
“built into the tool,’ grind down the shank 
‘of the tool so that it has flat faces similar 
toa file shank. ‘Then drive it into place 
‘and fil the erevices with hot rosin.” 

Prentisa now launched his last attack 
‘against the Gibraltar of our inexperience. 

“Take a saw—do you know how to care 
for one? I don’t mean sharpen it, for I'l 
admit that is an art that ean be mastered 
only after many trials and even more 
errors, T mean ordinary care, 


“THERE are many ways, in which a 
saw can be damaged. One of these 
in to use too great a pressure in an effort to 
make it saw faster, Especially is this true 
in starting a cut, for pressure will cause 
the saw to move away from the line; 
then, in forcing the saw back on the line, 
you will cause a sort of kink in the blade 
fand the chances are it will cross the line 
to the other side, In that way, it will aig- 
zag back and forth rather than cut 
straight, Allow the saw to do the eutting 
by ite own weight until the blade is later- 
ally supported by the saw cut. Thereafter 
Je more pressure can be applied to 
se the saw to work faster. 
‘Keep a saw sharp by all means, for the 
tendency is to ride a dull saw more than a 
sharp one. Tt does not take a great deal 
of buckling to give a saw a permanent set; 
even though it may be slight, it will grow 


‘Aftor completing a job, a coat of thin 
oil should be spread over the entire blade, 
Decause rust is « tireless and remorseless 
enemy of tools. I once loaned my pet 
saw to a neighbor, He returned it a week 
later, covered with rust. I questioned my 
wife and she informed me that the neigh- 
bor'a wife had used it to saw a ham bone. 
‘That explained it. The salt had eaten 
into the blade and even had attacked the 
teeth, No amount of emery cloth could 
restore the saw. It was done for. 

“There is only one rule for a mechanic 
—buy good tools and treat them well! It 
is cheaper, your efforts turn out better, 

ind you get much more pleasure out of 
your work. 


MONG the Home Workshop features 
scheduled for early publication 
are: “How to Make Graftsman Dinner 
Gongs," by J.T. Garver; "Stenciling 
Woodwork with Sunlight,” by Ernest 
Bade, Ph. D.; “The Secrets of Success- 
ful Upholstery," by William T. Weld, 
and “Automatic Fire-Alarm Signals," 
by L. B. Robbins. 
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Farm Lighting Plant Furnishes 
Current for Radio Set 
By H. Leslie Curtis 


“THERE is an interesting field of experi- 

ment open to those rural dwellers 
who possess the happy combination of a 
radio set and a farm electric plant. Under 
certain conditions the two may be com- 
bined in such a way as to eliminate the 
A-battery nuisance. 

My own radio set is supplied with fla- 
‘ment current from the electric plant and 
ives as good results as I ever attained 
through the use of a storage A battery, 
even when using a soft tube that is con- 
sidered very sensitive to changes in fila- 
ment current. 

The set, however, cannot be used while 
the generator is running. ‘Therefore you 
canuseonly adirect-current plantequipped 
with storage batteries. It would not be 
economical to use a plant of more than 
32 volta. Any considerable change in the 
load on the lighting plant probably will 
necessitate a readjustment of the filament 
rheostat or the regeneration control. A 
‘motor running would be apt to cause un- 
pleasant noises in the head phones. 

Probably you also will find it necessary 
to use a hook-up in which the filament 
circuit has a metallic connection with 


Acbattery troubles may be clieinated in 
fem houses thet have small cece plants 


the ground terminal of the set. By this 
T mean that there must be no condenser 
for other gap in series with the ground 
that would break the metallic connection 
between these points. Otherwise the 
counterpoise effect of the house wiring 
system, which is sure to be present, even 
if the wires are not accidentally grounded 
at some point, might weaken seriously the 
signals. 

‘The single-tube hook-up presented by 
Joseph Calcaterra in the January, 1924, 
issue of Porutar Sctexce Monty ful- 
fils these conditions and gives excellent 
results when used in this way. With it I 
have heard KGO at Oakland, Calif. twice 
in three days. From central New Hamp- 
shire, where I live, to California is all that 
could be desired of one tube. Of course, 
this is by no means an every-day occur- 

‘You must use some sort of resistance 
to reduce the voltage of the lighting sys- 
tem and protect the tube. T use a lamp 
bank, but a coil of resistance wire or a 
carbon-pile rheostat would be better. 
‘The amount of resistance necomary de- 

(Continued om pare 123) 
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Improved Movable Mailbox 
Designed by Letter-Carrier 


A. NEBRASKA letter-carier designed 
the movable mailbox illustrated so 
that when a rut forms in the road along- | 
side the box, the stand can be moved 
few feet away. Ordinarily after every 
rain the letter-carrier must drive his car | 
in the same track 
day after day 
until the rut is s0 
deep that his car 
eventually 
strikes the mail- 
box, or he has to 
keep so far away 
from the box 
that he cannot 
reach it conve- 
niently. An- 
other advantage 
is that if the box 
is in the way of 
road graders, it 
ean be set-aside 
until the ma 
chine goes by. 
‘The cement 
base is 16 in. 
aquare and 4 in. thick, east in a form of 
four 1 by 4 In, boards held together with 
three hinges and a hasp and 
lower end of the pipe standarc 
with a hacksaw and spread out to form a 
‘cement, ‘The box is fastened to 
shorter length of pipe, 
to the upright with 
fan elbow.—Date R, VAN HORN. 


Wire Egg-Lifting Tongs 


LIETING exes trom boiling water ianot 
difficult if wire tongs are at hand. 
Each end of a 28-in. piece of wire is bent 
to form a loop about 1 in, in diameter. 


‘The mallbor has » 
Tear concrete bate 


middle, two 
turns being made about a small atick to 
form a spring.—L. R, Butcwen, 


Farm Lighting Plant 
(Continued from page 122) 


pends on the number and kind of tubes 
tused, and on the voltage of the lighting 
plant. If you use a lamp bank, remember 
that the resistance of a lamp is much less 
when cold than when heated. Therefore 
arrange a switch to short-circuit the tubes 
uuntil the lamp filaments are hot. Failure 
to do this may mean a ruined tube. 
Always use a test lamp of the same 
voltage as your tube in place of the tube 
when experimenting. Also keep an eye on 
the meter of the electric plant and see 
that no more current flows than is being 
‘used by the tubes. If one wire of the light- 
ing system is grounded somewhere and 
you ground the other through the radio, 
‘enough current may flow to waste to dis- 
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of Practice 


‘HE firm of Munn & Company filed its 
first application for a patent in 1846, and 
for seventy-eight years has endeavored to keep 
pace with the inventive genius of the United 
States. An experience of many years is at 
your disposal. If you have an invention 


which you wish to patent, send your sketches 
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‘Traffic Policeman Signals the 
Suit that Is Trumps 

AN, ODD, and convenient little in- 
dicator for reminding card-players 
of the suit that is trumps is shown in the 
‘accompanying illustration. A touch of a 
pencil will move the arm to indicate the 
proper trump. “No trump” is indicated 
by placing the arm in a vertical position. 
‘The base is 34 by 2 by 5 in. with a bevel 
running around the top edge. The signal 
tower is 3¢-in. material eut with a coping- 
saw. The figure is laid out on Yin, stock 
by means of squares. Each square in the 


A 


-— ree 
rent snd side views of s novel home: 
‘Rade “ndietor for the cordate 


lustration represents 1 in, ‘The figure is 
then cut out with a eoping-saw. 

‘The arm is ¥{ in. thick and shaped as 
shown by the dotted lines. After the arm 
hhas been cut out, it is fa-cened in the 
proper position rather tightly by a nail or 
ferew. ‘The tower and policeman are 
attached to the base by nails driven up 
through the bottom. 

‘An attractive color scheme is obtained 
‘asffollows: Paint the base black and the 
bevel red. ‘The figure should have a blue 
uniform with black trimming, and white 
gloves, Shoes, of course, should be black. 
‘The tower first is painted cream color: 
then the edges and base border are painted 
black. ‘The club and spade designs should 
bbe black; and the diamonds and hearts 
red, The globe should be green with the 
‘cream showing in vertical streaks, as indie 
eated.—Kexwera R, LaVo. 


Pantry Rack for Knives 


ELE knives usually result when all 
fare thrown together in a pantry 


knife-box. They are a source of annoy- 
ance to the hurried housewife and to the 
patient or impatient husband who tries 
to keep them in working condition. 
Better than a 
box is the double 
deck wall rack 
iMlustrated. The 
back piece is 14 
in. thick, the first 
and second pan- 
ls are 1 in, 
‘The knife slots 
either can be 
grooved in the 
panels or 1i-by- 
dein, strips ean 
benailed or glued 
on back of the 
| panels to form 
openings. Inthe latter case, all the panels 
can be t-in.stock. Let the slots extend 
the full height to allow any material 
adhering to the blades to drop down. 
=Dowaln D. Snoxps, Worcester, Mass. 
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Sky Sports of Tomorrow 
(Continued from page 2 


‘The Vedette lifts, in all, a total of 2944 
pounds, of which 794 pounds can be used 
for passengers and baggage. It is just 
right for a week-end cruise or a picnic, 
‘An air yacht, so to speak. Some idea of its 
size may be obtained from its eapacity of 
141,280 cubie feet, against 5,000,000 
ccubie feet, which is the figure for some of 
the large’ military dirigibles that have 
been designed. Its length is but 190 feet; 
diameter 39 feet. 

‘Thus we have actually in existence an 
air yacht capable of stowage in a garage 
of convenient size and fully able to meat 
der down the bay on a holiday afternoon 
‘or th carry the owner and his sporting 
friends into the trackleas wilderness after 
‘big game, Its speed of 50 miles an hour 
lends itself to sporting possibilities in the 
class of amateur contests. 


‘OW let the two paths of air sport | 


converge and see how bright the 
‘almost immediate future looks. From 
balloon jumping and swimming, athletes 
ean evolve games analogous to football 
‘and baseball, Instead of ground rules we 
shall have sky rules. Bright-hued smoke 
rignals will lend color to the scene. 

Certainly there will be developed some 
form of paddle attached to the player 
hands o forearm to enable him to mal 
appreciable speed. ‘This suggests al 
that the form of a supporting balloon may 
be streamlined, And, further, that the 
style of “air stroke” may be something 
more graceful and more effective than 
either the crawl or the trudgeon. 

‘An individual motor-propelled balloon 
of this sort always has been a great 
medium for the cartoonist's pen. As a 
‘matter of fuct, it is very doubtful whether 
that convenience in vehicles is near at 
hand. ‘Too many unhappy possibilities 
loom up when we think what motor 
trouble would mean. There is, however, a 
great opening along the line of a sort of 

"Study of the prin- 
sliders surely 
‘would lead to using those same vagrant 
air currents as leisurely agents for dirig- 
ble propulsion. 

Gliding and soaring al 
into their own abroad. But such engine- 
Jess contraptions always will be too 
dangerous for the general public. 


‘THESE new air sports with small 
balloons will be cheap. Quantity 
production will put them within the reach 
of every flivver owner. 

Helium always will be used because it 
isso.afe, Before the war this light and 
non-combustible gas cost $2500 a cubic 
foot. Now it is down to less than seven 
‘conta a cubie foot. 

So before long we won't have to crane 
our necks to watch the big events of the 
sport world. In our air yachts we shall 
be up in the sky where the games are 
staged. And even if we are on the ground 
‘we shail be able to see games played aloft 
better than we now see games on earth 
from the grandstand. And when we feel 
the need of a bit of exercise we shall simply 
sstrap on our air preservers and loll in the 
clear depths of the blue sky. 
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Mr. Gardner told me of researches that 
have given the industry special paints 
that dry with astonishing rapidity. 

“It is probable that new forms of the 
spray machine will work extraordinary 
changes in our whole painting scheme,” he 
| resumed. “Today in some localities the 

‘consumer is asked an exorbitant rate for a 
painter with the hand brush. So nearly 
rohibitive is this cost that in country 
districts farmers and house-owners gener- 
ally have let their buildings deteriorate, 


8 USUALLY happens when a need 
shows itself, science came to the 
rescue with a portable spraying machine, 
mounted on a motor truck. It is said that 
‘some 300 community painting machines 
now operate in the country districts of the 
‘West, mostly on farm buildings. The 
rapid growth of this method seems certain. 
“ know this will not work disaster to 
painters. On the contrary, spray painting 
will enormoualy increase the use of paints 
and, correspondingly, the field of the 
painter—just as the sewing-machine en- 
larged the demand for factory garments. 
“Experiments show that one of these 
portable spray machines operated by one 
man upon large areas of unbroken sur- 
faces will do the work of four or five 
painters, although the paint consumed 
is about one-tenth more than that used 
by the hand brush. There is practically no 
difference in the appearance of the work.” 
Experiments to discover the effect of 
paint colors on temperature, health, 
growth, sound, and light have produced 
Interesting results, 

“Tests were made to ascertain what 
‘effect the color of a steam radiator might 
have on its heating capacity,” Mr. Gard- 
ner told me, “and a difference of 20 
per cont was found between white painted 
fand unpainted iron radiators; the white 
giving the greatest radiation. Between 
these two, the following colors, in the 
order given, showed more or less difference 
in radiation: Cream, red, green, yellow, 
black, aluminum and brown. 


“GIMILAR experiments were made with 
colored paints on small metal tanks 
of naphtha. ‘Temperature readings were 
taken after exposure of the tanks for two 
hours to the sunshine. Those painted 
black showed the highest. Next in order 
came bright red, dark red, dark green, 
battleship gray, tan, cream, pale blue, 
and white. There was a total difference 
of 11 degrees in favor of the white. This 
meant that the darker colors caused 
greater loss of naphtha through volatili- 
zation. With black, the loss was nine per 
cent; with white, only four per cent. 
“Work on aluminum paints has indi- 
cated their value in cutting down 
the ultra-violet rays of light. Appl 
cation of the principle was made in co: 
ing the surfaces of balloons and airplane 
‘wings to prevent the rotting of the cloth 
fabrie and to minimize the temperature 
effects upon the gas cells. 
| “Research in connection with paint 
vapors demonstrated the disinfectant 
quality of paint. Vapors of the drying 
| ofl in paint were found to contain formal- 


What Paint Means in Your Life 


(Continued from page 30) 


dehyde, and therefore it is used in hos- 
pitals and homes in place of chemical dis- 


‘Another series of tests had reference 
to the effect of paint colors on human 
growth. Rabbits were placed in large 
boxes, painted in different colors, It ap- 
peared that light colors of high reflection 
value were most favorable to rapid 
growth, while colors of low luminosity 
exerted a retarding influence, 

“The effect of colors on the growth of 
plant life also has been tested. Potted 
belladonna seedlings were placed under 
porous paper cones of sufficient height 
and width to prevent interference with 
growth. The interiors of the cones were 
painted white, red, orange, yellow, green, 
black, and purple-tone blue. In three days 
evidence of plant fatigue became apparent 
under the blue. The leaves bleached to 
light yellow, and one broke from the stem, 
‘Under the green there was some yellowing, 
‘though the plants were in good physical 
condition. Each color had some effect. 
Application might be made in the coloring. 
‘of special plant breeding boxes, 


NINVESTIGATION of the effect of 
paint on sound yielded unexpected re- 
sults. Ina certain church acoustics were 
very bad; echoes were everywhere, After 
several coats of a stippled paint had been 
applied to the walls, there was material 
improvement. 

“'In another case, diners at a certain 
country club were arinoyed by the babel of 
voices. Ceiling and walls were given two 
additional “heavily stippled coats of 
paint, and the change was marked. 
Again, when the walls and ceiling of an 
‘auditorium were changed from smooth 
plaster to a rough finish, reverberations 
‘were much reduced, 

‘A test was made to discover what dif- 
ference there might be in the effect of wall 
finishes on sound. With « plain metal 
wall, sound carries 40 inches; when the 
metal wall was coated with a sand fini 
19 inches; with a sponge-finish paint, 18 
foches, and with paint in cork finish, 14 
inches, 


“THE pouibility of having walls 20 
painted that they yield by reflection 
85 per cent of normal light is important. 
Experiments showed that inacertain room 
painted with ordinary white, four 100- 
watt lamps were necessary for illu 

tion. ‘Through the application of a 
non-yellowing paint only three 100- 
‘watt lamps were required, Paint sub- 
stances have been found that stay white 
and keep their reflection value. The 
difference between well-painted white 
ceilings and ordinary light bufl, for in- 
stance, may increase illumination from 
20 to 30 per cent where semi-direct or 


Barnacles live only in the harbors—they 

do not venture beyond the ‘three-mile 

limit’ except as passengers on ship hulls. 
(Continued on page 127) 


What Paint Means to You 


(Continued from page 126) 
“In these experiments thousands of 
metal panels were coated with paints of 
different formulas and submerged in har- 
hors for varying periods. The formulas 
showing the least fouling were retained for 
further experiment, and through this 
process have been "evolved paints that 
solve the problem to a great extent. 
“This study told us many things. The 
young organisms reacted to various stim= 
‘uli—such as light, color, and chemical 
substances—in different ways. In some 
experiments with anti-fouling paints the 
bbarnacles reacted negatively. Again, they 
‘were #0 injured that they lost the power 
of reproduction or died and dropped off. 


“QQNE experiment was made with « 

deadly chemical substance devel- 
oped during the war. Through some 
curious contradiction of nature, bar- 
nacles waxed fat on paint containing this 
‘cid. Something like 80 different poisons 
have been tried in our tests. Dark hues 
usually revealed a tremendous fouling of 
the metal with bamacles and other sea 
creatures, while colors of high luminosity 
‘showed comparatively litte. 

"A. study’ of color preference of the 
lower forms of animals also has yielded 
information of practical value. Certain 
species of crustaceans showed marked 
preference for colors of low luminosity. 

“Other fruitful experiments have been 
made in the development of protective 
Coatings for wooden underwater struc- 
tures. One of the most destructive 
creatures of American harbors isthe 
toredo—an animal that delights in honey 
combing a wharf foundation. 

“"Pire-retardent paints,” Mr, Gardner 
told me, “have been evolved through re- 
peated tests, 

‘A full recital of paint achievements 
would inelude almost a catalogue of 
paints and varnishes—for innumerable 
Specific unes. You hardly ean find any sur~ 
face for which a paint or varnish has not 
ben specially devised. 


IFFERENT woods and metals call 
for different technique in painting, 
und perhaps require special paints. Or 
different conditions in the same wood 
may indieate some particular treat- 
ment, 
In paint and yarnish terminology you 
find such expressions as chalking, peeling, 
flaking, alligatoring, livering, and 
flouring. For all these and many other 
ailments cures have been sought with 
chemistry and kindred sciences. New 
uses and new paints are constantly com- 
ing out of the erucible. 


S is the first of a series of articles 
‘by Mr. Woolley on what science is 
doing for industry. Every move science 
makes, every. betterment it brings 
about in industry, has a definite bear- 
ing on your welfare. In this fascinating 
series Mr. Woolley will point out, one 
by one, the steps that science has taken 

iF interest. In his next article he 
will relate how science has taken hold 
Of the automobile industry to make 
your car safer, more efficient, and 
Comfortable for you. 
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How to judge 
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The true test lies inside the 
pipe—not in the pedigree, 
says Mr. Krob 


In the following letter Mr. Krob points 
out that once we are past the infantile 
tage of “taking the watch apart to sce 
‘what makes it run,” we learn that true 
happiness is a matter of appreciation 
rather than of analysis, How do you feel 
about it? 
Lorain, Obie 
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And that’s all we expect you to be 
interested in. 

Let us send you free samples of Edge- 
worth so that you may put it to the one 
‘and only test that counts. If you like it, 
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don't—well, that's that? 

Write your name and address to Larus 
& Brother Company, 69 South 2ist 
Street, Richmond, Va. 
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Wonders of the Sea 
(Continued from page 37) 
the United States, the Middle Atlantic 
coast, further removed from the influence 
of the Gulf Stream, knows variable tem- 
peratures and cold winters. 

‘An equally remarkable phenomenon is 
the ‘Sea_in the center of the 
North Atlantic. This is an area of still 
water several hundred thousand square 
miles in extent, filled with a scaweed 
called sargassum, known also as the gulf 
weed. This weed is believed to grow on 
the distant shores and to be carried to the 
‘Sargasso Sea by ocean rivers such as the 
Gulf Stream. ‘There are at least four 
other similar, though smaller, bodies of 
still water in the Pacific and Indian 


oceans. 

‘This probably will suffice to give a 
‘superficial picture of the physical char- 
acteristics of the sea, ‘The real wonders of 
the sea are far beneath ita depths, for the 
‘sea contains much more life, both animal 
and vegetable, than is present elsewhere 
on the globe. "These of marine 
dwellers are of exotic forms and colorings 
‘and of weird physical characteristics such 
‘as are possessed by no animal or plant 
of the land and no bird of the air, 


GTRANGELY enough, though, the 
‘queer denizens of the deep are be- 
lieved by scientists to pomest a kinship 
with the animals of the land, even includ- 
ing man. Chemical analysis of sea water 
shows that in the salts it contains it is 
remarkably similar in composition to 
human blood. From this fact the theory 
hhas been advanced that all life had its 
origin in the sea; that the salt water 
which the early sea dwellers carried in 
their bodies when they took to the land 
hhas been passed along as blood from gen- 
eration to generation through all the 
evolutionary changes that have taken 
place to produce the higher forms of life. 

‘This, however—aseuming that the 
theory is correct—is about the only relic 
that man and the other animals of the 
Jand have taken from the sea, for none of 
them has the physical eapability of sup- 
Porting life beneath the surface of the 
ocean, It is not so much a matter of ob- 
taining air to breathe, for science might 
supply the means of obtaining that. 
Divers have descended 200 feet and more 
into the sea. ‘That they cannot descend 
further is due to the enormous pressure of 
the water, caused by its weight. If you 

wwe ever tried to “fetch bottom” when 
diving into a lake or river, you undoubt- 
edly have experienced the effect of that 
preseure in a slight degree. Your ears 
hhaverung; there has seemed to be a erush- 
‘ng velght preming on your head and 
chest. 


NOW, the painful, crushing pressure 
that would be felt 20 fect or s0 be- 
neath the surface of a shallow inland 
stream of course is multiplied immensely 
at the bottom of the sea. Science has cal- 
culated the average pressure at the ocean 
basin to be about 234 tons to the square 
inch. In the deeps it is five tons or more 
to the inch. The effect of that enormous 
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Wonders of the Sea 
Conia 


interesting experiments performed by 
‘oveanographers. 

If you were to take an empty hottle, 
cork it, affix a weight to it and let it down 
into the sea depths on a line, what do you 
think would happen to the bottle? When 
you piilled it up again, you would find the 
‘cork driven in by the’ ocean pressure and 
tthe bottle filled with water. Ifyou were to 
repeat the experiment with a hollow glass 
ball, this would be crushed, or the pressure 
of the sea would force water into the globe 
through imperceptible imperfections in 
the glass, A block of wood, weighted so 
that it would sink, then drawn to the sur- 
face again, would no longer float after you 
removed the weight, for the ocean pres- 
sure would have forced water into the 
cavities of the wood, eausing the block to 
become thoroughly water-logged. 


NCE on an oceanographic voyage, 
scientist wrapped a sealed glass tube 
in cloth, placed it within a copper eylin- 
der, weighted the apparatus, attached a 
line and threw it overboard. When it was 
drawn up again, the cylinder was rushed 
almost flat,'ns’ though pounded with a 
hammer, and all that was lelt of the glass 
‘tube was a small quantity of powder! 

‘Any watertight vessel thrown into the 
‘ocean, reaching depth where the pres- 

ire in too great to be resisted hy the ma- 
terial of which it is composed will give 
way by what is called “implosion,” a 
bursting inward, the opposite of explosion, 
which is a bursting outward. Even a fish 
of the upper strata of the sea, descending 
below its accustomed pressure level, 
would be killed by implosion. On the 
other hand, a fish from the bottom, con~ 
stituted to live in a region of great’ pres- 
‘sure, actually would explode, if it should 
‘awim too close to the surface, due to the 
expansion of the gases in its internal 
organs from the reduced pressure. 

‘That there can be animal life in the 
deep-sea areas of enormous pressure is due 
to the fact that the bodies ot the creatures 
inhabiting them are porous and so thor- 
oughly filled with water that the great 
pressure is not felt, 


MASY of the deepsea animals re- 
semble plants in their structure; 
they are exquisitely formed, and deli- 
cately colored. ‘Their bodies consist of 
slim, graceful’ “stems” surmounted by 
objects that seem to be full-blooming 
flowers. But these forme of life are not 
plants, but animals; for there is no vege- 
tation at all in the depths of the sea. 
"Then there are crustaceans and spider- 
like creatures innumerable, and amazing 
fish that seem to consist mostly of eyes 
and mouths, All of these creatures may 
bbe said to live solely by eating one an- 
other, for the quantity of food that falls to 
them from above in the form of carcasses 
fof upper-sea animals is small. ‘This ex- 
plains the huge mouths and sharp teeth of 
the deep-sea fishes; few opportunities to 
feed come to them, so they must get all 
the food possible when chance presents. 
Nature has further aided them in 
solving the problem of existence by pro- 
(Continued 130) 
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Wonders of the Sea 
(Continued from page 120) 

viding them with highly elastic bodies. 
‘This permits them often to swallow 
‘creatures almost of their own size. ‘Their 
‘eyes may seem a useless gift, since they 
live in a region where no sunlight can 
penetrate. It happens, though, that 
some of them carry their own headlights, 
for they produce phosphorescent light 
that probably suffices to illuminate their 
prey. Their luminescent glow, of course, 
probably makes them visible to other 
preying creatures, and this results in their 
destruction; but thus Nature contrives 
to maintain a balance even in the sea. 

‘The vast majority of the deep-sea 
creatures, however, are sightless — at 
least that is indicated by the specimens 
that have been scooped up by scientists, 
‘They find their food by means of their 
antennae or “feelers,” or through some 
‘senses akin to feeling or smell. 


PROBABLY you are familiar with the 
‘animal life of the upper waters of the 


exist in almost infinite variety. It would 
be fate to attempt to describe even 
few. 

‘Along the shores are other forms of sea 
life—the clams, oysters, erabs, lobsters, 
mussels, and shrimps we use for food; the 
‘worms, starfish, sea urchins, and sponges; 
the corals, the sea-anemones. All of these, 
no matter what their form, are animals. 

‘The vegetation of the sea consists en- 
tirely of the great floating meadows of 
seaweed, the grass that grows near the 
shores, the moss that covers the rocks. 
‘This, though, plays an important part in 
the great scheme of the sea, supplying 
food for some of the sea animals and 
liberating oxygen into the water so that 
the crustaceans and fishes may live, 

‘Once, of course, there was no sea. 
‘When our earth was formed, the hydrogen 
and oxygen, the combination of which 
forms water, were held in its hot crust. 
‘As the earth cooled, the hydrogen and 
‘oxygen were liberated, combining into 
water, and the water filled up the great 
hollows in the earth's surface, 


GO.CAME the sea to help make; the 
‘earth more livable for man who was 
yet to come, For the sea helps distribute 
‘the heat of the sun, yet by the circulation 
of the icy waters of the polar regions pre- 
‘vents the sun from baking the earth. 

Tt aids agriculture and purifies the ai 
we breathe by the admirable cycle 
through which its waters pass in theirevap- 
oration, and later precipitation as rain. 

It distributes the dust of the earth, for 
it is the beginning and end of all streams 
that pass through the land. 

Tt yields man a rich harvest in food, 
and unites the distant dwelling places of 
the different races of men. 

tis an unending wonder to the curious, 
a perpetual challenge to the daring, an 
everlasting inspiration to all men. 


Next month Mr. Brown will tell of 
the wonders of earth's minerals—mar- 
vels of nature upon whose use 
human progress is founded. 
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‘which was installed in less than five 
minutes. The inventor, Mr, John A 
Stransky, I4-Ist St, Pukwana,. Dak, 
‘wants agentsand iswilling tosend sam- 
ples at his own risk. Write him today. 


on sty Mab Wun Mo 
AGENTS SOO% PROFIT 
GENUINE GOLD LEAF LETTERS 


eee ati ‘Anyone can 
dea 


SE cant eee 
METALLIC LETTER CO._GIAN Chet Sit, Chou 


[Weiten For The Latest Fon Troe Ballad Enid] 
“rk BE WAITING" 
oa end conten 


“LIGHTING FIXTURES"| 


Rewdy to hang 
‘Sire rom te manufacturer. 
Completely wired inching 


i: 
ed 


Sor Gataoge No 2 
Sons! propaiton to Dealers 
= oe 


HowChemistry Is Feeding Us 


(Continued from page 45 


the removal of nearly all moisture with 
the least damage to the product—has 
made rapid advances, but here improve- 
ments are still needed and are coming 


along. ‘The goal is to produce dried 
fruits and vegetables, which, after they 
fare soaked in water, will be almost as 
good as when fresh. 

‘The bread bakers, too, have a great 
institute of research’ in Chicago, besides 
private laboratories and fellowships at 
the Mellon Institute and elsewhere. ‘Their 
purpose is to make bread a more com- 
plete ration so that we, the general public, 
‘may find ourselves more satisfied with this 
cheapest of foods, and consequently will 
feat more bread and less meat. 

‘The improved bread uses up the sum- 
mer mill of the dairy farmers who have 
been lacking a market for it heretofore. 
‘The milk is dried and worked into the 
bread, giving it many of the qualities for 
which we eat meat, ‘There is three or four 
times as much milk in bread now than 
there was five years ago. Using more 
wheat by stimulating greater sales of 
bread, and using more milk to encourage 
the sales, is profitable to the farmers and 
‘economical to the consumers. 

Even in the fields, selence protects the 
crops that food us. Insect pests may 
destroy a whole civilization, and the 

wst them must be incessant. 
‘been for American entomolo~ 
1d chemists, the fruit crops of this 
country would have become negligible. 


[THE study of foods, research is pro- 
ceeding also along the line of main- 
tenance of health. It has been fou 
that unless minute quantities of certain 
clusive bodies called vitamines are present 
in food, various diseases, such as beri- 
beri, scurvy, certain eye troubles, and 
probably rickets, will follow. 

‘The chemical structure of vitaminos is 
still unknown, although it is possible to 
separate them into four different kinds 
‘and to get rather concentrated aggrega~ 
tions of them. ‘Three have been known 
for some time, and lately Dr. W. H. Eddy, 
‘of Columbia’ University, has found a 
fourth. Scurvy and beri-beri, both dis- 


| tressing, and formerly fatal diseases, have 


bboen practically eliminated by the dis- 

covery of the necessary vitamin 

| green vegetables, rice husks 

fruits, tomatoes and other substances. 
‘Asto the requirements of the body for 

minerals such as lime, iron, potash, and 

the like, we know now at least how much 


found that illness usually follows defi- 
ciency in one or another of these minerals. 
Goiter, for example, follows a deficiency 
in fodine in food’ or drinking water. 
Growing children with growing bones 
need more lime than their elders. 

And so we go on, trying to do the useful 
things and seeking always to understand 
alittle better than before. Science doesn’t 
move ahead with a brass band, with 
trumpets and drums. No; its progress 
results from hard, slow work, with here 


POPULAR SCIENCE MONTHLY 
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Here Are Correct Answers 
to Questions on Page 64 


Because when you go uphill you are | 
ting Your weight against the force of 
gravity. This takes power. When you go 
ovwn, the force of gravity ix with you. 


2. They are substances present in very 
Sall amounts in many Toode and, that 
seem to be necewary r ir 
enact chemical nature i not understood, 
por do we know the precise way in which 

‘act on the body. if your usual diet 
Includes ‘meat, milk, butter, and. fresh 
‘Vegetables, you will get enough vitamines. 


‘3 When men first began to study the 
‘stars, it seemed that the stars marked out 
figures in the sky. ‘The ancient Baby- 
lonian astronomers, thousands of years 
ago, gave names to these figures and used 
them as a convenient way of referring to 
certain stars. Later on this system was 
borrowed by the Persian and Arabian 
astronomers and came from them to us. 


4H shore woe 97 ok Site ts tt, 
Salk ee tat 
a ho ener a re ees 
we 
IE eéceor ices Weal cxk: Oo 
‘Snr sina ears er 
Serely hanged, Eis serge 
ph eB og 
he baht of frog on 
ane 


6 Because he is 
the leaves at the top of trees. 


‘against something hard and xmooth, lik 
‘a'wall or the aide of a el 

flected back again, much as light waves 
are reflected when they strike a mirror. 


‘8. 5,885,516,000,000,000,000,000 tons. To 
get some idea of what this means, think 
Of a tiny dust mote in a beam of sunlight 
land compare the weight of this with the 
steamer Leriathan. ‘The earth is as much 
heavier than the Leviathan ax the Ler 
‘than is heavier than the dust mote. 


9. It is a stream of electrons rushing 
through a wire ikea stream af people i 
tunnel ‘Through the filament of an ordi 
nary 66-watt electriclamp there pass every 
second so many electrons that if all the 
people in New York City were set to 
counting them and if they counted two a 
second without stopping for 10,000 years, 
they would still have a few to count. 


10, No, They are far too small. It takes 
more than a hundred million’ hydrogen 
atoms laid side by side to make up one 
inch, ‘The other kinds of atoms are only’ 
little larger than this. 


|. Radium. Itis worth nearly $2,000,000 

‘ounce. Of the ordinary commercial 
oetals, “iridium, ‘the metal used for 
fountain-pen tips, brings the highest 
Price, about $250 an ounce. 


12. There are x great many things that 
ppen in our nervous ‘of whic 

wwe are conseious only indirectly. For in- 
ance; when the stomach is empty snd 
several Rours have passed since the last 
teal, the nerves in the stomach lining 
feed! menage, to nerve confers in the 
Sine and in the back part of the brain 
and announce that the digestion of the 
fast meal has been completed and. that 
Snother one ean be sent along. ‘The lower 
herve centers tranclate this meaage ito 


hunger. 


: 
ea 
‘Sopher ital! tn your affaite wl 


NOTHING IMPOSSIBLE 


Erne 


Literally thousands of 
lives simont Oversigt by tl 
‘With this secret Col. Ads 
Cy’ ‘made over 4,000 in 
Unlons thie ‘power will Imimad 
tically "WORK fer you, wales. 
‘ine ipse carly "5 SOT" se 
WOR? NOPE TO SU FEN al 
sre nat equal." Doubt fear, suspicion, di 
[irecleion are ehainn that mks doves of many 


‘SEND NO MONEY—JUST THE COUPON 


Wie ‘Thig. SonLEY 


‘wa locality PATS ri 
‘Sars, proportion to 


meeromaee 
scpaaremertth ele tat 
Epahemeteyonne 


De R SHOE CO. 


POPULAR SCIENCE MONTHLY 133 


Build a Super-Heterodyne 


(Continued from page 69) 


adjustment. ‘The stationary plates are 
marked A, and the rotary plates, B. 

‘Number 6 is the A-battery ‘switch: 
No, 7 the rheostat controlling the oscil- 
lator tube, and No. 20 the rheostat con- 
trolling the first detector tube. 

Number 8 is a 002 microfarad fixed 
condenser. 

‘Number 9 is the negative B-battery ter- 
minal; No. 10 the oscillator tube socket, 
and No, 19 the first detector tube socket. 

Number 11 is the honeycomb-coil 
mounting used when a coil is required, 
for use with aerial and ground. Only the 
terminals are shown on the rear of panel. 

‘Number 12 is the positive B-battery 
terminal of the oscillator circuit. ‘The 
positive B-battery connection is made 
through the amplifier units connected 
with this first unit, 


UMBER 13 in the pick-up coil 

through which the oscillator wave is 
impressed on the grid circuit of the first 
detector tubs 

Number 14 is the grid coil, and No. 15 
the plato coil of the oscillator, The ter~ 
minals of each coil have been marked 
‘and B, ‘The A or inside end of each coil is 
the end nearer the center of the coil, 
while the Bor outaide end is the end 
farther from the center. 

‘Number 16 ls the variable condenser 
ued to tune the aerial circuit. "This con- 
denser” should be of .0005-microtarad 
capacity’ and should be provided with 
Vernier adjuster. ‘The stationary plates 
terminal is. marked A, and the rotary 
plates terminal, B. 

Number 17 is a 00025 microfarad grid 
condenser, while No. 18 in a fixed grid 
Teale of two megohms. 


terminal, con- 
nected with the amplifier unit. From this 
the connection goes through the primary 
smplifier unit transformer, thence 
B battery. 
Numbers 22 and 23 are terminals with 
which the A-battery eireuits of the ampli- 
fier stages are connected. 


URN now to the two-stage audio~ 
amplifier 


amplifier unit; No, 25, the negative 
A-battery terminal; No. 26 the positive 
‘Acbattery terminal of the amplifier; No. 
27 the tube socket of the first _audio~ 
frequency amplifier stage; No. 87 the 
tube socket of the second audio-frequency 
amplifier stage, Numbers 28 and 29 are 
double-circuit jacks. Number 30 is a 
single-circutt jack 

Numbers 31 and 96 are audio-frequency 
amplifying transformers. If you use 
‘other type of transformer, follow wiring 
directions according to terminal marking. 

Number 32 is the positive B-battery 
terminal for the detector stage that is 
connected before the first stage audio- 
frequency amplifies 

Number 33 is a standard 41¢-volt C 
battery; No. 84, a one-microfarad fixed 
condenser; No. 85 the theostat used to 
control the filament current of the two 
faudio-frequency amplifier tubes; No. 38 

(Continued on page 134) 


“What a whale of a difference 
just a few cents make!” 


—all the difference 

between just an ordinary cigarette 
and—FATIMA, the most skillful 
blend in cigarette history. 
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(Co 
the positive B-battery terminal of the 
audio-frequency stages. 

‘The wiring of the receiver is simple. 

First, begin wiring the oscillator and 
first detector unit. Practically all leads 
terminate at the filament circuit, 2o it is 
best to wire the filament circuit first. 
Begin by connecting terminal 3 with the 
A terminal of battery switch 6. Run a 
‘wire from the B terminal of switch 6, con- 
necting in turn terminal B of rheostat 7, 
terminal B of rheostat 20 and terminal 22. 


EXT, run a wire from terminal 4 to 
terminal 28 along the baseboard 
close to the panel. With this wire, join 
terminal 9, B terminal of fixed condenser 
8, F, terminal of socket 10, the outside 
‘end B of grid coil 14, the outside end B of 
the pick-up coll 18 of the oscillator arsem- 
bly, and the F, terminal of socket 19. 
‘The A terminal of rheostat 7 is connected 
with the F, terminal of socket 10, while 
the A terminal of rheostat 20 is con- 
nected with the F, terminal of socket 19. 
‘Nest, run a wire connecting the P ter- 
‘minal of socket 10 with the rotary plates 
terminal B of the oscillator condenser 5. 
‘The outside terminal B of plate coil 15 of 
the oscillator assembly then is connected 
with the wire just mentioned. 

From terminal 2 run a wire along the 
back of the panel to a point just over the 
‘center of rheostat 20; then bend it out 
‘and terminate it at the rotary plates ter- 
minal B of the variable condenser 16. The 
B terminal of the coil mounting 11 and the 
inside terminal A of the pick-up coil 13 
fare connected with this. 

‘The inside terminal A of the plate coil 
15 i connected with terminal 12 and 
‘with the A terminal of fixed condenser 8. 

‘The stationary plates terminal A of 
condenser 5 is connected with the G ter- 
minal of socket 10. ‘The inside terminal A 
ff the grid coil 14 ia then joined to the 
wire just mentioned. 

‘The G terminal of socket 19 is con 
nected with the B terminal of grid con- 
denser and leak 17 and 18. 

Now run a wire connecting in turn, 
terminal 1, terminal A of the honey- 
comb-coil mounting, the stationary plates 
‘terminal A of the variable condenser 16, 
and the A terminal of grid condenser and 
leak 17 and 18. 

“The wiring of this first unit is com- 
pleted by connecting the P terminal of 
socket 19 with terminal 21. 

‘Now we are ready for the two-stage 
audio-frequency amplifier unit. Here, also, 
‘weean begin by wiring thefilament circuits, 

First run a wire from terminal 25 to the 
B terminal of theostat 35. ‘The positive 
terminal of the C battery 3 is connected 
with that wire. Then connect the F; 
terminals of sockets 27 and 87 and with 
terminal A of rheostat 35. 

‘Now run a wire from terminal 26, along 
the back of the panel, to terminal Fe of 
socket 87. To this wire are joined the Fe 
terminal of socket 27 and the A terminal 
of condenser 34. 

In the double-cireuit jack the A and D 
terminals are the outside terminals or 
springs. The A terminals of all the jacks 
| ate the ones nearest the frames. The 
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jued from 


133 


terminal isthe inside terminal that makes 
contact with the A terminal, while the C 
terminal is the one that makes cont>2t 
with the D terminal. 

Connect the A terminal of jack 28 with 
terminal 24; ‘the B terminal of the jack 
with terminal P of transformer 31; the C 
terminal with terminal B of transformer 
31; the D terminal with terminal 32. 

‘The G terminal of transformer 31 is 
connected with the @ terminal of socket 
27; the P terminal of socket 27 with the 
A terminal of jack 29; the B terminal of 
the jack with the P' terminal of trans- 
former 36; the C terminal of jack 29 with 
the B terminal of transformer 86; the D 
terminal of jack 29 with the B terminal 
of jack 30, and with terminal 38. 

‘The G terminal of transformer 6 then 
is connected with the G terminal of socket 
37. The F terminals of transformers 
31 and 36 then are connected with the 
negative terminal of C battery 33. 

‘The wiring of the amplifier unit is com- 
pleted by joining the P terminal of socket 
437, the B terminal of jack 80, and the B 
terminal of condenser 34. 

"The completed units now are ready to 
bbe used with the intermediate frequency. 
amplifier and second detector unit. 

It you complete these two units, you can 
‘use them as a three-tube honeycomb-coil 
non-regenerative receiver. Simply discon- 
nect the pick-up coll 19 from theeircuitand 
connect the rotary plates terminal 3 of 
‘condenser 16 with the positive A-battery 
lead, which terminates at terminal 4. 
‘Then you can use a 26-5, or 60-turn 
honeyeomb-coll in mounting 11 to act as 
the tuning element, 


ONNECT terminal 1 with an outside 
‘aerial, and 2 with a good ground. 

Connect terminal 21 of the detector 
unit with terminal 24 of the amplifier unit 
by a wire on the front of the panel between 
the two binding posts attached to ter- 
minals 21 and 24. Similarly, connect 
terminal 22 with 25, and 23'with 26, 
‘These last connect the A-battery leads of 
the amplifier unit with the A-battery 
leads of the detector and oscillator unit. 

‘Next, connect terminal 3 with the nega- 
tive A-battery terminal, terminal 4 with 
the positive A-battery terminal, and ter- 
minal 9 with the negative terminal of 
the B battery. Since the oscillator stage 
isnot used, terminal 12isleft unconnected, 

‘Terminal 2 serves as the positive B- 
battery terminal for the detector stage, 
and terminal 38 as the positive B-battery 
terminal for the amplifier stages 

If a soft tube is used as the detector, 
terminal B should be connected with & 
B-battery voltage of not more than 2214 
volts. Ifa hard tube is used, terminal 32 
may be connected with a plate voltage as 
high as 6714 volts, ‘Terminal 38 should 
bbe connected with a B-battery voltage of 
about 90 volts, 

‘The voltage of the A battery will de- 
pend on the types of tubes used. The 
oscillator tube socket 10 is not used. 

‘This receiver is very easy to tune, and 
vill enable you to listen to programs until 
‘you complete the intermediate frequency 
‘amplifier and second detector unit, 
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A Perfected Oil Burner for 
Your Furnace {i289 


NOzrztes for you to pay from $400 
to $700 for the convenience of a 
furnace oil burner. For $89.50 you ean 
now have the famous No. 30-A furnace 
burner—the greatest triumph of the 
Oliver engineers—an improved and 
perfected burner listed as standard by 
the Underwriters Laboratories. The 
saving to you is from $200 to $500. 


Save $200 to $500 


And when you install 
an Oliver Burner you 
have no worry about ex- 
pensive, delicate machin- 
ery getting out of order. 
There are no noisy motors 
—no moving parts. You 
do not have to depend 
upon electricity or gas for 
operation— 

‘Vet you have automatic 
heat, dependable to a de- 


hot water furnace into an automatic 
heating plant. Quickly and easily in- 
stalled without change to your furnace. 
Absolutely safe—lasts a lifetime. 


200,000 Installations 


200,000 homes have tested Otiver f 
and have banished for ever coal 
diet amok soot dust building hres 
cleaning furnaces—Irazen_piper—esorbitas 

Tuel peices—uneven beat—eold rooms, S 
great has been the satisfaction of actual users 
that Oliver Murners are sold 

ordinary guarantee of compl 


is an Oliver Burner 
for your home, for all types 
of heating stoves and cook stoves, 
2s well as furnaces. At this amas: 
ingly low price you cannot afford 
to put up longer with the health 
dangers, the “dirt, and. incor 

vemtences of coal of wood. An in- 
teresting book, giving full details, 
will be sent you free, upon request. 


Distributors 


Never before has an opportunity for 
such substantial profits existed. in. thie 
ficld, "An $89.50 furnace burner that is a 
marvel of mechanical perc 

that every home owner is 
prospect.” Our’ represent 


mien of the very highest type 
“turning over to them our 
iusiness, and in many cases 
already organized sales forces, 
Only those who act quickly will cash ia 
‘on this wonderful opportunity, At the 
resent time a proposition can be out- 
fined to you entirely commensurate with 
your ability.in present position. Write 
{wire at once for full details, addressing 
Sales Manager. We also need dealers, 
sales agents and spare time workers, 


gree that was never before 
experienced — smokeless, 
sootless, instantly regu- 


‘Many earn $100 to $250 a week. 


Simply fill out and’ mail the cou 
immediately for sales plan. 


pon below. Get it in the first mail 
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Coming Next Month 


What is your radio problem?—Broadcarting is. passing rapidly 
from the realm of the enthusiast to that of the public service utilit 
such as the telephone, Yet, unlike the telephone, radio has not yet 
been standardized to the point where you can use any receiver at any 
time, or any place, and expect to hear messages satisfactorily 
The wide choice of receiving sets and hookups available, varying 
in cost, operation, and results for different localities, has brought 
ery person who is eager for the best that 


wi 
about a serious problem 
radio offers within his m 
To help you solve your individual radio problem and to keep you 
abreast of ‘radio progress—these are the main purposes of PorutaK 
Sctence Mowruiy’s enlarged Radi 
useful of its kind publis! 
In this section next m 


uf 


the most complete and ender |p Giant Tel Sta. 
ae ola stand Stars =~ 


th, for example, an expert of the Porutax 

Scigyce Instrrure of Staxpaxns will tell you how to choose 

cans that will give you the best service in your Ic 

per, one of America's foremost radio 

‘ou can build a short-wave receiver to pick up sh 

transmission that cannot be heard with the ordinary receiver. Jack 

Binns will give you all the up-to-the-minute radio news. Serre corsa tale 
‘An understandable article on the A-B-C’s of broadcasting and recep- || eetate 

tion, scores of useful hints for everybody, and many practical con 

struction articles, round out a vice such as you cannot 

get anywhere els 


Are you deaf, and don’t know it? Do you realize that one out of 
every 10 persons in the world suffers defective hearing in one or both 
cars? Simple ways to test your hearing, and to safeguard yourself 
against the tragedy of deafness will be told by a distinguished authority ig 


‘The magic stuff called electricity.—What it will do for you, and x ore 
what science is doing to enlarge its powers as your servant. Edward 
Mott Woolley’s remarkable story of a tremendous laboratory where men 
are harnessing its mysterious forces for the benefit of mankind. 


Mitton B. And more than 200 other fascinating |) Sziget 
ESOS gum arscles ‘and pictures giving you all the Sa 
‘Amarieea radio news of science and invention, strange 


and unusual things people are doing, 


i one together with practical ideals for the ately 
fame how automobile, the home, the home work- . fora periph tir 


shop, and the use of tools and machinery. 


a 
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The PAUL REVERE of TODA 


Revere as he galloped {vom ilage to village, wake 

ing the country-eile with the cry, "the Brith 

st one hundred and fifty years ago be made that 

rondeasting record: Today news faahed in any part of 

Cam coneary te bend aloes ietuntiy, nets more Breaky 
but thousands of miles away. 


\WENTY miles ina single night. That was the 
‘wonderful "broadcasting. achtevement of Paul 


In every part of the United States Crosley Radio Re- 

ceivers are bringing in far distant stations clearly and 

distinctly. Up to the minute news, 

lectures, are yours to enjoy right in your 
iiere you choose if you own aC 


he head of the procession ia improve- 
ons, the Crosley, Radio Corporation 
for every one to pomeae 
ficiency in radio reception at the minimum cost 
The Crosley Trirdyn 3R3 illustrated below is, in the 

inion ‘of many experts, the best radio recciver ever 
cffeed to the public at any price. ‘The experiments of 
over 300 experts have shown that in ease of twang, sharp 
ftem of signals and nicety’ of calibration, the ‘Triedyn 
annot be excelled, Local stations may be easly tuned 
ut, even if very close to you, and far distant reception 
inion instantly brought in 

lusrated, below, is & Sitabe set 

ing tuned ‘radio frequency” ampitication, 
x eeraion and eles It han owe ove pve the 
ctfGlency of most 4or Stu yeti a priced at 
Se. $08 without bate tubes and expooes. The 
Tritdyn Special, set in a special sold mahogany cabinet 
‘which is made to house all necessary accessories, may be 
Thad for only $78, 


Before sou purchase radio recrer listen in on 0 Crsey 


For Sale By Good Dealers Everywhere 


Crosley Trirdyn 3R3, $65.00 
Other Crosley Models 


The twp, tube Armotrone. Reaenerative 
‘larest selling tester in the werd it 
 $i8S0 By pding the Cr 


toate S0-P. “The Crosley £0 n neat 
The Croley St in compact leatherette portable 
iy sltcomtaining a¢ 5.0 


Gresley 63. Anew Arsstrone Reseserative tube st amating 
Sd sponte Soltne on data ‘isnt any cs 


‘One of the best known and suost popular ¢4ube 
The market. Wadia frequency set at $3800 whut 


Eeonay greta the tne Cney XJ. mt in 


Beton 


THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr. President 
1017 Alfred Street Cincinnati, 0. 


new Seater 

CROSLEY. ie 

Better -Cost Less ‘ 
Radio Products 


ase [fp 


| The Crastey Radio Corporati 
1017 Alfred S 
Gensemen: “Plesse mail me free of charge your complete catalog of 


® 


\ 4 


MAIL THIS COUPON TODAY. 


‘Cincinnati, O. 


Crosley instuments and parts together with booklet 
entitled “The Simplicity of Radio” 


is iF 
SILVERST 
SAWS 


HE finest saw Atkins ever made— 
the Elite of the Saw World. You 
will find the Atkins “Four Hundred” a 
wonderful saw. Ready for a lifetime of 


er-service in sawing. Blade of “Silver 
taper ground to insure the easiest 


qualities, Its genuine rosewood handle, 
the nickled screws and polished blade 


The engineers of Popular Sci- 
ence Institute place their seal on 
Atkins saws for acknowledged 
standards of quality, workman- 
ship and materials. Since 1857 the 
Atkins trademark has stood for 
even higher standards on saws for 
every use in cutting wood or metal. 
It will pay you to look for the 
Atkins name on ANY Saw. 


“The Saw in the Shop,” or “The Saw on 

farm,” are valuable books filled with saw information. 

Ve'll gladly send you any of them if you will address 
Dept. D-20— 


COLGATE’S 


Shaving Stick 


“HANDY GRIP" ano REFILL 


For Comfort, Convenience and Economy 


‘When we say to you that the “Handy Grip" Shaving Stick is most 
Shaving Stick has important advan- convenient for traveling. Ie will not 
tages over shaving preparations in crush when packed, and it makes a 
any other form, we can do so with wonderful lather for easy shaving. 
utbias for wemanufacturesbaving Je is not uncommon for a Colgate 
sticks, powder and cream. ‘Shaving Stick to last more than a 

In its attractive nickel box, our year in daily use. 

The famous “Handy Grip", with «trisaie shaving stick 


4m nickel box, sent for 10c. When the trial stick is pone, 
buy Colgate “Refill” for the price of the soap alone, 25. 


COLGATE & CO. Dept. R, 199 Fulton St. NEW YORK 


ruth in advert: 


ig implies honesty in manufacture 


